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Master Builders of Industrial Engines 








Dees CLIMAX were one of the first and 
are still the leading heavy-duty engine builders in a 
city famous the world over for fine engineering. 
Backed by 36 years’ experience and development the 
present series of “GODIVA” Industrial engines is 
characterised by “designed-in” reliability, robustness 
and endurance down to the last detail. They offer a 
reliable and economical source of power for a wide 
range of heavy-duty equipment applications. 


THREE TYPICAL “GODIVA” PETROL ENGINES 


TYPE F.A.6 (illustrated above). Six cylinder. Capacity 6,754 c.c., 
developing 135 h.p. at 2,500 r.p.m. Overall size. Width 253 ins. 
Height 254 ins. Length 43 ins. including flywheel housing. 


TYPE F.A. Four cylinder. Capacity 3,933 c.c., developing 80 h.p. at 
2,600 r.p.m. Overall size. Width 24 ins. Height 28} ins. Length 323 ins. 
including flywheel housing. 


TYPE Z. Four cylinder. Capacity 1,911-4 c.c., developing 50 h.p. 
at 3,250 r.p.m. Overall size. Width 20} ins. Height 25 ins. 
Length 28 ins. including flywheel housing. 


Complete particulars and performance data from 
COVENTRY CLIMAX ENGINES LTD. (Dept. S), COVENTRY 


GODIVA. 


1 CLIMAX-TIPPEN 


DIESEL ENGINE 


is illustrated in standard 
form below which develops 
32 h.p. at 2,000 r.p.m. It 
is of compact design and 
possesses reliability and 
smoothness to a degree 
exceptional in a diesel. For 
marine propulsion, for 
cruisers, work-boats or 
auxiliary uses, this model is 
also available with reverse 
and 3 to | reducing gear 
and electrical starting. 


Made by COVENTRY CLIMAX 28 
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A Seven-Day Journal 


Training by Employers 

In a foreword to the recently issued Supplement 
No. 1 to the Manual of Training for War-time Work 
in the Engineering Industry, Mr. Ernest Bevin, the 
Minister of Labour and National Service, takes the 
opportunity to impress upon engineering employers 
the vital importance of training for the successful 
development of the country’s programme of war pro- 
duction. Many employers, Mr. Bevin states, have 
done a great deal, but there isso much to be done that 
he feels no apology is needed for renewed emphasis. 
The Minister says that he is still doing what he can 
by expanding the Government Training Centres and 
in other ways, but much the greater part of the 
training to be carried out must fall on employers 
themselves, training in their own establishments. He 
calls their particular attention to the new arrange- 
ments which are announced in the Supplement. 
These, Mr. Bevin says, have been agreed with repre- 
sentatives of employers and workers, and he expresses 
his gratefulness to them for the spirit of helpfulness 
and accommodation which they have brought to bear 
on this important matter. The new arrangements, 
he points out, should make available for training a 
far greater amount of training capacity in the form of 
machine tools, other equipment and skilled instructors 
than can possibly be made available in training 
institutions. In conclusion Mr. Bevin expresses his 
feeling of certainty that employers will respond readily 
to the appeal and will come forward in large numbers 
to help the country’s training effort and so bring us all 
nearer to the victory that we are determined to achieve. 


Perak River Hydro-Electric Power Company 


At the annual general meeting of the Perak Hydro- 
Electric Power Company, Ltd., which was held in 
London on Wednesday, last week, November 20th, 
Mr. George Balfour, in his chairman’s address, 
referred to the efficient operation of the whole of the 
hydro-electric and steam generating plant during the 
past year. The higher efficiency of the new steam 
plant, he reported, had proved of great value under 
most difficult operating conditions. The result of 
unusual drought meant that the total output of the 
hydro-electric plant was, for a time, only 22 per cent. 
of its capacity. Coinciding with the heavy call on 
the steam plant to supply that part of the load 
normally furnished by the hydro-electric plant, there 
was a scarcity of Malayan coal, which during the 
months of June and July furnished less than half the 
normal supply of fuel. Fortunately the company 
had provided for the use of oil fuel on a certain number 
of the boilers, and by that means the difficulties were 
surmounted and the supply of current was not 
restricted. Last year the current generated was 
270,000,000 units, compared with a little over 
113,000,000 the year before. Of these totals, the 
steam stations supplied nearly 140,000,000 units, 
compared with only 250,000, and the hydro-electric 
approximately 130,000,000, compared with 
113,000,000 in the previous year. Of the units 
generated, 235,256,000 units were sold, compared 
with 94,200,000 the year before. The difference 
between the units generated and those sold is the 
number of units absorbed in the running of the 
auxiliary plant and the losses in distribution. The 
maximum load on the power station was 48,600 kW, 
compared with 22,800 kW in the previous year. 
During the year changes were made in the operation 
of outside plant, which has relieved the distribution 
and consumers departments of a great deal of work and 
responsibility. In the past the company maintained 
a very large staff solely for the purpose of operating 
plant on consumers’ premises. That system has now 
been discontinued and the operation of the equipment 
turned over to the customers. Most of the men who 
were previously engaged by the company on work in 
consumers’ premises are now employed direet by the 
consumers, which, it is claimed, is a more businesslike 
and satisfactory arrangement. 


Protection of Glass in Factories 


THE Minister of Labour and National Service has 
made an Order requiring occupiers of factories in 
which more than 250 persons are employed to provide 
and maintain safeguards (by way of fencing, the use 
of alternative materials or otherwise) to afford pro- 
tection for the employees against risk from injury 
caused by broken glass from windows, skylights and 
internal partitions. The factory occupier can apply 
to the Ministry for exemption from the Order on the 
ground that the persons employed in the factory are 
not employed in services essential for the defence of 
the realm or the efficient prosecution of the war or 
essential to the life of the community. The Order 
further provides that the occupier is to have regard 
to any circulars which may from time to time be 
issued by the Minister for the guidance of occupiers 
of factories to which the Order applies. Such a 
circular, dated November 2lst, has been issued. 
Copies of the Order, which is called the Factories 
(Glass Protection) Order, 1940 (S.R. and O., 1940, 





No. 2013), and of the circular can be purchased from 
the Stationery Office. The circular states that the 
safest course is to take out the glass and to substitute 
non-splintering materials. It is suggested that 
textile materials may be used for side windows and 
internal partitions, but that for the replacement of 
roof glass stronger materials are needed. In con- 
sidering the steps needed for the protection of glass 
not replaced by other materials it is first necessary 
to consider how far the glass can be obscured. No 
complete rules can be laid down, but as a general 
rule the total amount of daylight-admitting roof 
glazing in workshops can, if there is a reasonably 
uniform distribution of daylight, be limited to 12 per 
cent. of the floor area, or less in appropriate cases. 
For roof glass which can be permanently obscured, 
fabric bitumen treatment should be applied. Plain 
glass so treated will, it is stated, probably hold 
together for a few days after it is broken by blast, but 
will fall unless additional protection is provided. For 
this purpose 2in. mesh wire netting or jin. mesh 
expanded metal can be used. If the glass be wired 
glass, fabric bitumen treatment should hold the 
broken panes in place for a considerable period, but 
extra protection is afforded by sisal, jute, or hemp 
three-ply netting, and cross bars at not more than 
2ft. centres. For roof glass which must be kept clear, 
wire netting of not more than lin. mesh or ?in. mesh 
expanded metal is reeommended. Under wired glass 
2in. mesh wire netting will afford sufficient protection. 
Further information is given for internal partitions, 
screens and glass doors. It is suggested that all pro- 
tective measures should be inspected once a month 
to ensure that they remain effective. 


Report on Wembley Train Accident 


A REPORT by Major G. R. S. Wilson to the Ministry 
of Transport on the accident which occurred at 
7.10 p:m. on October 14th, 1940, at Wembley Station, 
L.M.S.R., has just been issued. The train concerned 
was the 11.50 a.m. from Liverpool to Euston, which, 
when running at about 55 m.p.h. under clear signals, 
struck a four-wheeled heavily loaded luggage barrow 
which had run back down the platform ramp at the 
north end of the station and fouled the up fast line. 
The train consisted of eleven corridor bogie coaches 
and two four-wheeled vacuum-braked goods wagons, 
and weighed 324 tons. The head of the train came 
to rest 375 yards from the point of collision. The 
engine and tender and the first seven coaches were 
derailed. Nine passengers and both enginemen were 
killed. According to Major Wilson’s report, the 
barrow concerned was of the ordinary four-wheeled 
type weighing about 4} cwt. unloaded. There were 
chains to secure the wheels, but no brake. This 
barrow was loaded up to between 8 cwt. and 10 ewt. 
Two porters were pushing it up the ramp and one 
was pulling the handle at the front when those 
behind slipped and the barrow ran back. None of 
the men could be described as physically robust. 
All were comparatively inexperienced. Under the 
heading ‘‘ Remarks and Recommendations,” the 
report says: ‘‘ Adequate supervision at the present 
time becomes of greater importance now that the 
companies, faced with shortage of staff and increased 
traffic, may have no alternative but to employ 
comparatively inexperienced and even temporary 
men on responsible work. I recommend that special 
steps should be taken to impress on all supervisory 
staff the necessity for close attention to the loading 
and working of barrows in the neighbourhood of 
running lines generally ; also, that due consideration 
should be given to the working strength available 
and to the individual capacity of the men concerned. 

I think the company should consider some 
means to give a better foothold on the ramps here 
and at other places where heavy loads are handled 
either by roughening the surface or treating it with 
non-slip composition, or, better still, by the provision, 
where practicable, of short cross bars of wood or 
metal within the barrow track.” 


Machinery in War Time 


THE Board of Trade has issued a request to all 
owners and users of machinery to exercise the greatest 
care in its use and to do all that is possible to preserve 
its life. The statement points out that in peace time 
the amount of new machinery which was put into 
use annually represented over £100,000,000, with a 
weight of about 1,000,000 tons, mostly of steel. In 
war time the amount of new machinery which is 
needed is even greater than in peace time, as we are 
engaged in a war in which engineering plays an 
important part. In war, however, at the very time 
we want more machinery, it is much more difficult to 
obtain. This is because both metals and labour are 
rationed, so that they are available for other purposes. 
It is therefore most important that existing machinery 
should be used with the greatest economy and care. 
It must be kept in good condition so that the demand 
for new machinery, with all the labour and metal 
involved in its construction, is kept as low as possible. 
Firms and men who carefully and regularly attend to 





the overhaul and proper treatment of machinery and 
plant are doing a real service. Besides doing their 
own job they are also materially helping to release 
men and metals for further war effort. Contractors 
and others using roadmaking and mechanical hand- 
ling plant can render special service in this con- 
nection. Such machinery is particularly liable to 
strain and heavy wear, so that the extra care of it is 
an exceptionally important matter. Often such 
plant is hired out, but that cannot, it is pointed out, 
excuse slipshod and irregular maintenance. The 
thrifty employer knows the difference between the 
cost of maintaining machinery and that for new 
machinery, and he looks after his machinery without 
needing much further inducement. It is well to keep 
in mind that the demand for men and metals in other 
fields is likely to increase and that new machinery 
may be ever more difficult to obtain. These are 
days when both employers and workmen must be 
machine-minders. 


Industrial Wage Claims 


It has been proposed by the Confederation of Ship- 
building and Engineering Unions that the employers 
of both industries should set up a special tribunal for 
the purpose of hearing wages claims. It is stated that 
if the suggestion is accepted in principle then the 
details would be settled by agreement. It may be 
taken for granted in connection with the suggestion 
that any such tribunal would either be composed of 
men who are not associated with the industries or that 
the chairman would have an independent outlook. 
We may recall that the Minister of Labour has already 
established a National Arbitration Tribunal for the 
hearing of disputes not settled by direct negotiation, 
but it is claimed by the unions that this tribunal has 
been a disappointment. It has so many cases still 
to hear that if a new claim were to take its place at 
the bottom of the list a long time would pass before 
it would come up for hearing. The proposal of the 
Confederation is without doubt inspired by a desire 
to expedite the hearing of wage claims. In this con- 
nection the Confederation emphasises the restiveness 
of the members of the unions and their dissatisfaction 
with the advances they have secured during the war 
compared with those which have been obtained by 
the iron and steel workers and electricians. In recent 
Journal notes we have recorded the refusal of the 
engineering and shipbuilding employers to concede 
further advances, on the grounds of national interest. 
To that contention the Confederation replies that if 
there is to be a national wages policy and any plan 
of stabilisation, the wages of the men engaged in the 
engineering and shipbuilding industries have still 
leeway to make up. The proposal made by the Con- 
federation, while representing some of the engineering 
workers, does not represent the skilled engineers 
enrolled in the Amalgamated Engineering Union. 
During the present week the National Committee of 
the A.E.U. has been convened to discuss the reply 
of the engineering employers, and the question of 
industrial wage claims may also come up for discussion 
at that meeting. 


Blohm and Voss Yards Bombed 


Tue shipbuilding yards of Blohm and Voss at 
Hamburg, which on more than one occasion have 
been a target for the Bomber Command, were again 
attacked on Sunday night, November 24th. Accord- 
ing to the official Air Ministry Bulletin, our heavy 
bombers made their first attack between 7 p.m. and 
8 p.m., and in a single hour many tons of high- 
explosive bombs and nearly 2000 incendiary bombs 
were dropped on the vast acreage of the yards, which 
extend along the River Elbe for several miles. The 
reason for the continued raids on this one target is, 
the Bulletin points out, that no raid could destroy 
more than a part of the shipyard, engine works and 
aeroplane factory. It is also certain that the Germans 
have been making every effort to repair as far as 
possible the widespread damage which we know has 
been caused by the earlier raids. The shipyard is 
the largest privately owned shipbuilding and engi- 
neering works in Germany, and is equipped to con- 
struct the hulls and machinery of the largest naval 
and mercantile ships. There are four large building 
slips, each 800ft. long, with a width of about 100ft., 
and four smaller berths with a length of about 400ft. 
and a width of 80ft. In addition, the firm possesses 
no less than eight floating docks, including large 
docks designed to lift the biggest battleship or liner. 
In dealing effectively with such a large target there is 
obviously much work for our bombers to do. An 
enormous graving dock has been in course of con- 
struction for some time, and had the aircraft of the 
Royal Air Force permitted it, it would have been 
ready for service some time this year. In addition to 
the large shipyards and works already mentioned, a 
part of the works has been set apart for the con- 
struction of ‘“‘ BV” type aeroplanes and flying boats. 
So extensive are the yards, however, that the large 
Blohm and Voss aeroplane factories appear when 
seen from the air to be merely a small appendage. 
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GAUGING THE THICKNESS OF DIAPHRAGM BLANKS 
| ted the manufacture of bellows built up from 

steel diaphragms, it has been found necessary, 
by Negretti and Zambra, of London, in order 
to obtain the requisite degree of uniformity 
of performance, to gauge the thickness of the 
blanks, from which the diaphragms are made, 
to the nearest 0-000lin. As the thickness at 
different places of individual blanks may vary 
by this amount, it was considered that a satis- 
factory method of estimating the average thickness 
would be to weigh them. The blanks are approxi- 
mately 0-006in. thick and 1-956in.-+0-00lin. 

















FIG. 8—DIAPHRAGM BALANCE—NEGRETTI 


in diameter. This tolerance therefore does not 
introduce an appreciable error in the estimation 
of the thickness by weighing. 

In Fig. 8 we illustrate the special balance which 
was developed for this purpose. It will be noted 
that the pointer indicates against an engraved 
scale calibrated to show directly the thickness 
of the blanks, being subdivided to the equivalent 
of half ten-thousandths of an inch. The “ open- 
ness’ of this scale is approximately 0-30in. per 
ten-thousandth of an inch, giving a magnification 
of 3000. 

The construction of the balance is shown in 
more detail in Fig. 9. A light duralumin beam 
has a fulcrum consisting of two hardened steel 





High Precision Gauging 


No. 


II 
326, November 22nd) 


seconds. A V-section pointer of thin duralumin 
attached to the beam indicates on the scale the 
deflection, which is controlled by the adjustment 
of a small weight mounted on a screwed rod pro- 
jecting downwards from the fulcrum bar at right 
angles to the beam. 

The balance is checked periodically, using 
weights corresponding to the weights of diaphragm 
blanks of known thicknesses. It is necessary, 
of course, to maintain a constant level of water 














FiG. 10—SIGMA- JONES COMPARATOR 


in the “ damping ” vessel. In order to minimise 
swinging of the weighing platform and prevent 
damage when loading, the diaphragm blank is 


lowered on to it and removed from it by means of 


an annular support projecting from a vertical 
spring-returned plunger. This support is con- 
centric with the weighing platform which it 
easily clears. Normally it stands slightly higher 
than the latter, and after placing a blank on it 





Ip 





y 
[iseecnorels te: B} 
iy 

















































































































7] 
Pa i | 
| >‘ gatt $ a y IS 
[ob | PRE, Cigt}ep O00d f \ 
1 is IN 
| | [I N 
| it NN 
| rm N 
| } NS 
| | fi : y |, ! K 
| ave: Berens ye 
| i! H i 1! i 
| | 5 ' i! f 
| | } y ft! IN 
| a | cement f I] 
| I | Distilled =} |i | IN i} | fi 
aE \ i Water yii? IN po 
| | © $61 60 59 sm s7is6 855*> OL — __ ___ _ ve NN | oo _l om 
| ‘ WW Yt WW? Yl 
B SECTION A.B. 
A 


“THe ENGINEER” 


FIG. 9—ARRANGEMENT OF DIAPHRAGM BALANCE 


pins with 60 deg. points, one of which rests in a 
shallow conical depression in a hardened plate 
carried on the top of one of two supporting 
columns, the other being similarly supported, 
but resting in a V groove. At one end of the beam 
a weighing platform is also supported on two 
steel points, being arranged so that it can project 
beyond the top of the balance case. A downward 
extension rod of small diameter carries a light 
dise which is immersed in distilled water contained 
in a evlindrical vessel to provide ‘“ damping ”’ 
which enables a reading to be obtained in a few 





the plunger is depressed, thus causing the blank 
to be loaded vertically on to the platform. After 
the blank has been weighed the plunger is allowed 
to rise, thus removing it from the balance. The 
blank is then placed according to its thickness 
in one of a number of conveniently placed chutes, 
each of which leads to a suitable receptacle for the 
gauged and sorted blanks. 


THE SiamMa-JONES COMPARATOR 


The instrument illustrated in Figs. 10 and 11 
is now being manufactured by the Sigma Instru- 





ment Company, Ltd., of Letchworth, Herts, 
for E. H. Jones (Machine Tools), Ltd., The Hyde, 
London, N.W.9. It is somewhat similar to the 
Werner “ Microlux”” comparator, which is now 
no longer obtainable, being of German manufac- 
ture. The new instrument, however, is entirely 
mechanical in operation and is useful either as a 
measuring machine giving a magnification of 
1000 to 1 or as a comparator with a slight modifica- 
tion to the scale. The instrument makes possible 
accurate and rapid inspection of work in large 
quantities by unskilled labour, and is especially 
useful for checking interchangeable mass-produced 
components. It is designed to permit quick and 
easy handling of the work, and, at the same time, 
to give a clear indication of the result of the test 
and also a constant view of the component being 
checked. 

The complete range of the instrument is 0-006in. 
and the graduation of the scale is arranged to 
check within tolerances of +0-003in., the magni- 
fication being 1000 to 1. The throat depth is 
3fin. and work up to 4in. high can be checked, 
although, when required, an extended column 
can be supplied to check larger work. From 
Fig. 11 it will be noted that the spindle A is 
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FIG. 11—DETAILS OF SIGMA-JONES COMPARATOR 


supported by four balls mounted in a hardened 
and ground channel B so that vertical movement 
of the spindle on the balls is perfectly smooth. 
Downward pressure on the spindle is provided 
by the springs C and D mounted at a slight angle 
to the horizontal. The spindle can be raised by 
the lever E, which operates the forked piece F. 
On top of the spindle is a flat plate G which, 
when the spindle is pulled down by the springs C 
and D, presses a ball H into a small hole drilled in 
the ring J, thereby moving that ring downwards 
against the pull of two light tension springs K and 
L. When the spindle A is lifted upwards either by 
the insertion of a component being checked or by 
operation of the lever E, the pressure on the ball H 
is released and the ring J is allowed to move 
upwards under the influence of the springs K and 
L. The ring J is guided in a truly vertical plane by 
three hardened steel balls mounted in vee grooves. 
These grooves are partly in the fixed piece M and 
partly in the ring J. The springs K and L, in addi- 
tion to providing upward movement to the ring J, 
also serve to keep it in close contact with the three 
balls. 

Two flat springs N and P are stretched taut across 
the diameters of the fixed U-shaped piece M and 
the ring J, the two springs being clamped rigidly 
together at the centre. Any vertical movement of 
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the ring J causes the displacement of one spring 
vertically in relation to the other, equilibrium being 
established when the two springs twist through an 
angle proportional to the vertical displacement. 
The angular movement is convey.d by the two 
arms R and S to a thin steel ribbon T and causes 
the spindle U to rotate. This spindle carries a 
pointer X which provides inspection readings 
on the scale Y. 

The whole mechanism is remarkably free from 
friction and, in fact, the only sliding frictio. is that 
between the pivots of the spindle U which rotate in 


jewel bearings. Effective damping is provided by 
an aluminium disc V rotating in the strong 
magnetic field of a permanent magnet W. The 
circular anvil below the pointer can be vertically 
adjusted by the single wing nut Z. Clamping of 
this anvil, as well as clamping of the main instru- 
ment on the vertical pillar, is effected by means 
of spring-controlled draw bolts operated by cam 
levers. A knurled knob at the side of the instru- 
ment rotates the scale for final setting, and two 
further knurled knobs at the front control the 





positions of the limit pointers. 








Statistical Methods in Engineering 
Practice 


No. I—FUNDAMENTAL ASPECTS OF STATISTICAL TECHNIQUE 


By H. 


N\HERE is a rather wicked saying according to 

which untruth manifests itself in three forms : 
the white lie, the black lie, and—statistics! This 
famous gibe is truly less than just towards a branch 
of knowledgethat has becomea most important field 
of scientific inquiry. Yet popular tradition dies 
hard, As often as not the result of some ingenious 
statistical investigation is dismissed with the 
agnostic comment, “ That’s no proof—you can 
prove anything by statistics.’’ Above all, the engi- 
neering mind seems to be specially prone to such 
facile agnosticism where the science of statistics 
is concerned, probably because it is trained to 
regard as suspect any kind of reasoning which is 
not based on hypotheses that permit of factual veri- 
fication. And, generally speaking, statistical reason- 
ing proceeds from a collection of particular facts to 
conclude with general inferences whose nature is 
largely philosophical and thus lacks that tangi- 
ble quality so dear to the practical mind. The 
traditional engineering attitude to this new scien- 
tific tool was admirably summed up during the 
discussion of two recent papers on statistical 
methods read before a leading British engineering 
institution, when one speaker declared: ‘‘ Many 
engineers do not find time to bother with statistics ; 
they tend to leave such things to statisticians on 
whom they call for information.” In response, 
one of the authors pointed out, that in dealing with 
engineering problems the statistician would be 
of no use unless he were first an engineer, for then 
only would he be in a position to understand the 
philosophical implications of his mathematical 
analyses. The author concluded his reply with the 
devastating comment: ‘‘ Unfortunately, many 
engineers have no time for philosophy, which may 
be, paradoxically, why they have no time.” 

Like all sciences in their “ pure ”’ as distinct from 
their ‘“‘ applied ” aspect, statistics contains a hard 
core of philosophy. And it is no doubt this feature 
of it which accounts for the traditional engineering 
prejudice against the application of statistical 
methods to practical engineering problems. Such 
prejudice, however, is being rapidly overcome by 
the visible benefits which applied statistics brings 
in its train. Where it still persists, refuge may be 
sought in the classic observation of a much- 
neglected and yet scientifically critical philosopher 
of the nineteenth century: ‘ Philosophers have 
hitherto only interpreted the world; the point, 
however, is to change it.” This essentially “ engi- 
neering ’’ view of philosophy as practical critical 
activity—a guide to action based on the knowledge 
of scientific laws—should dispel the last doubts 
as to the claim of statistics to rank with physics, 
biology, and psychology as a science of great value 
to the engineer. 


THE SCOPE OF STATISTICS IN ENGINEERING 


PRACTICE 

Accepting statistics, then, as a science possessing 
its own mathematical discipline and its own 
methodology, how can this independent technique 
be of service to the engineer ? What general class 
of engineering problems can be successfully tackled 
by means of statistical methods ? In particular, 
which of the many specific problems that face the 
engineer from time to time admit only of a statis- 
tical solution ? Finally, in which fields of engineer- 
ing endeavour is the use of statistics as an analytical 
tool likely to be of advantage, and what benefits are 
to be gained by its use ? Such questions are among 
the first to be asked by any engineer who is not 
already prejudiced against statistics as a scientific 


RISSIK 


adjunct to that technological equipment which is 
the heritage of his kind. To answer them in a way 
that leads at once to the statistician’s characteristic 
approach to problems of a technological nature, 
let us imagine a statistician, with enough of an 
engineer’s training to be able to appreciate speci- 
fically engineering problems, to be turned loose in 
the strange wilderness of modern engineering pro- 
duction. After wandering through the jungle of 
machines, apparatus, tools, belt conveyors, test 
benches, inspection bays, raw material stores, and 
the thousand-and-one appointments of a mass- 
production organisation, our hypothetical statis- 
tician’s most likely reaction would be: All very 
interesting and impressive, no doubt ; but of what 
avail are your multitudes of measuring devices— 
electric pyrometers, bending machines, CO, 
analysers, micrometer gauges, and the like—and 
of the myriads of records obtained from them, when 
both the individual readings and the results 
obtained from them are not sifted and analysed 
from all possible angles ? What is the good of your 
elaborate process supervision if, in finally estab- 
lishing the fact that some manufactured product 
exhibits irregular variations in quality, it does not 
at the same time indicate the immediate means for 
finding and eliminating the cause of these un- 
expected variations ? Of what value is it to carry 
out comprehensive tests on pieces of material with 
the object of classifying and passing judgment on 
those test pieces, if there is no means of knowing 
whether variations from one piece to another are 
due merely to chance variation in the selection of 
test pieces or to significant differences in the 
material under test ? More important still, what 
point is there in drafting specifications or in setting 
up inspection plans when, on the one hand, the 
purchaser does not know how wide or how close 
to make his acceptance limits, and, for that matter, 
is not even clear as to the possibility of or the risks 
involved in specifying particular criteria of accept- 
ance; and when, on the other hand, neither 
manufacturer nor purchaser is in a position to 
check accurately and to judge critically whether 
or not any mutually agreed specification has been 
met ? 

Such leading questions as these express not only 
the habitual outlook of the statistician, but also 
the advancing viewpoint of the critical engineer. 
Moreover, the wide field of inquiry which they cover 
should give a sufficient indication of the possible 
scope of statistics in the engineering sphere. 
Finally, they serve to make it clear that the science 
of statistics is, in its widest sense, a body of know- 
ledge which enables one to criticise facts scienti- 
ficially—that is, impersonally and objectively— 
before accepting them, as the engineer is apt to do 
by the very nature of his training, at their face 
value. 


THE STATISTICAL NATURE OF THE PHysIcAL WORLD 


The traditional emphasis, not only in physical 
laws, but also in measurements or observations— 
—the basic facts of the engineering world—has 
been on exactitude. If we know a thing exactly 
then we can make perfectly accurate predictions 
about it. If a piston has an area of 22-4 square 
inches and the steam pressure in the cylinder is 
adjusted to 100 Ib. per square inch, then we can be 
absolutely certain that the force exerted on the 
piston is precisely 1 ton. The accuracy of this 
statement is limited only by the precision with 
which we are able to measure area, pressure, and 





force. Now consider the case of a bar made from 





steel, having an ultimate tensile strength of 40 tons 
per square inch. Assuming no loss of strength to 
take place in the manufacture of the bar, can a 
bar of 1 square inch cross section carry a weight 
of 40 tons without breaking ? How many engineers 
would care to stand under a weight of 39 tons 
suspended from such a bar? Not very many! 
Yet a large number would be prepared to do so if 
the weight suspended were, say, 30 tons. Here 
we see at once that the concept of ultimate tensile 
strength—a physical property of a material—does 
not bear an exact interpretation. There is an 
element of uncertainty about it which the engi- 
neer, after consulting his tables of physical con- 
stants, takes care of by introducing a purely 
empirical “factor of safety.” He cannot afford 
to be uncertain—so in practice he plays safe. In 
the above example, all that we can say is that we 
expect the bar to break under a load of 40 tons. 
We know that it will never break if the load is only 
20 tons, except perhaps after hundreds of years. 
We also know that now and again the bar will 
break under a load of 30 tons. The statistician 
would say that tensile strength—or any other 
physical property of a material—is not a constant, 
which can be expressed as a certain definite value 
in terms of the appropriate unit (in this case, tons 
per square inch), but a frequency distribution, 7.e., 
a relation between observed values and the relative 
frequencies with which they occur. In other words, 
the emphasis in the physical world is to-day no 
longer on exactitude or constancy, but on limited 
variability of a special nature. This specific varia- 
bility defining what have hitherto been regarded 
as physical constants, is essentially of a statis- 
tical nature, and any quality which exhibits this 
type of variability, such as a physical property of 
a material, is said to be “‘ statistically controlled.” 

This comparatively new concept of statistical 
control in nature, like the theory of relativity, is 
but an example of the progressive breaking down 
of that mechanistic orthodoxy in the realm of 
science which has hitherto underlain engineering 
and other applied sciences. Scientists have come 
to realise more and more that the majority of the 
so-called laws of nature are, in the last analysis, 
statistical laws which cannot be expressed by 
exact functional relationships in the mathematical 
sense. In so far as such laws are utilised in prac- 
tice to predict physical phenomena, they have 
scarcely suffered any loss in practical value on 
account of this change in emphasis from the exact 
to the statistical. The only difference lies in the 
quality of the prediction which it is possible to 
make by the application of such laws. For 
example, the law of gravity is an exceptional 
physical law in that it is possible with extreme pre- 
cision to predict the distance covered in successive 
intervals of time by a freely falling body, or to fore- 
cast the time of occurrence of a solar eclipse. But 
when it comes to predicting the breaking strength 
of a steel wire of known cross section, or the tensile 
strength of a steel bar from a knowledge of its 
hardness, or the length of life of an electric lamp, 
or the fusing current of a piece of fuse wire, or, 
for that matter, the number of faulty screws turned 
out in a given time by an automatic lathe—the 
prediction falls into quite a different category. 
All such predictions involve the element of chance. 
The relation between cause and effect is no longer 
exactly but statistically determined. As the result, 
the prediction of an effect from an originating 
causal principle cannot be stated precisely, but 
only in terms of a probability. It is here that the 
science of statistics parts company with the so-called 
exact sciences. Here also is the real reason why 
the practical mind is loathe to accept the validity 
of statistical methods in such fields of “ exact ” 
knowledge as engineering. For the application of 
statistics to practical engineering problems is 
founded ultimately on the mathematical theory of 
probability. 


PROBABILITY IN ENGINEERING 


Of all the many accepted definitions of proba- 
bility the one most likely to appeal to the engineer 
is the classic definition of Laplace: “ The theory of 
probability is, at bottom, nothing but common 
sense reduced to calculation.” Another helpful 
view of the mathematical theory of probability, 
expressed some time ago by an American engineer 
in the course of a paper dealing with the applica- 
tion of probability theory to engineering problems, 
is the following :— 


To-day the mathematieal theory of probability 
constitutes a body of principles which transforms 
into an exact science the rule-of-thumb methods 
previously used in the handling of certain broad 





342 


THE ENGINEER 





Nov. 29, 1940 











classes of problems. The chief characteristic of 
these problems is that they involve mass pheno- 
mena where law and order reign in the aggregate 
in spite of apparent chaos in the individual. 


This concept of “law and order in the mass ” 
which lies at the very heart of probability theory, 
and hence of statistical methods as applied to 
practical engineering problems, is intimately bound 
up with the idea of a constant system of chance 
causes underlying natural phenomena. We have 
already referred to the statistical nature of physical 
laws, as the result of which an element of chance 
enters into any predictions based upon them. Now, 
in practice, the successful application of statistical 
methods presupposes the formulation of a scien- 
tific basis for prediction which takes this element of 
chance into account. In other words, just as the 
several techniques of the exact sciences are based 
on the ability to operate with systems of positive 
causes, t.e., causes which invariably produce the 
same effects, so statistical technique must ulti- 
mately be founded on the ability to calculate the 
behaviour of systems of chance causes—unknown 
causes which give rise to variability in the observed 
phenomenon. Not only that, but the usefulness or 
otherwise of statistical analysis as an engineering 
tool depends on whether or not this variability due 
to chance causes is scientifically predictable. 

As an illustration of this fact, consider, first, 
that class of observational data commonly known 
as “ business statistics.” It is quite legitimate, 
and, in fact, not unusual, to use statistical methods 
to co-ordinate such data so as to obtain the graph 
of economic activity over a long period of years. 
As is well known, this graph oscillates between 
boom and slump in accordance with the so-called 
trade cycle. Although such a graph is based on 
unimpeachable statistical analysis, who would be 
so bold as to predict from it that the year 1950, 
say, will be a boom year, or, for that matter, a 
year of intense economic depression. In spite of 
the fact that there exists a body of scientific theory 
in explanation of the trade cycle, the operation of 
chance causes in producing this characteristic 
economic phenomenon is so complex as to preclude 
all possibility of a prediction based on scientific 
principles. In this case the statistician is in no 
better position than Old Moore. The system of 
chance causes underlying the repeated alternation 
between boom and slump is of such a nature as 
effectively to defeat any attempt at formulating a 
statistical law of the trade cycle. 

Secondly, consider that other class of observa- 
tional data to which the name of “ vital statistics ” 
has been given, and whose study originated with 
the Policail Arithmetick of Sir William Petty, the 
spiritual father of modern statistics, in the seven- 
teenth century. A statistical examination of any 
large population reveals that the proportion of 
people dying at a certain age is related to the age 
at death in a manner that permits of a fairly simple 
mathematical interpretation. This functional rela- 
tionship, termed the Law of Mortality, is the basic 
principle underlying all life assurance. The remark- 
able feature about human life—and, from the 
statistican’s point of view, the most vital feature 
—is that, although the actual length of individual 
life is governed by chance, yet the aggregate of 
countless such chances leads to an expected life 
which is scientifically determinate ; that is to say, 
the proportion of people in Great Britain who die 
at birth, or at fifty or at ninety-three, is sensibly 
constant at any given time in history, in spite of 
the fact that individual people may and do die at 
all ages. Human life in general is governed by a 
constant system of chance causes. On this fact 
rests the validity of statistical technique as used 
by insurance companies in determining the pre- 
miums of their life policies. It is in this sense 
therefore that we may speak of human life as being 
“ statistically controlled.” The law of mortality 
is a statistical law, which enables one to predict 
the expected life of a human being. But the “law 
of the trade cycle”’ is a misnomer; there exists 
only the cyclical principle of economic activity. 

This concept of a constant system of chance 
causes underlying the theory of probability occurs 
in many of the exact sciences. Radio-activity, the 
second law of thermodynamics, Brownian motion, 
the kinetic theory of gases, the mechanics of quanta, 
Sommerfeld’s theory of electrical conductivity—all 
these are examples of probability theory as applied 
to the physical world. The application of statis- 
tical technique in general, and of probability theory 
in particular, to engineering problems similarly 
depends on the existence of constant chance cause 
systems as operative factors in engineering pro- 
cesses. To-day there is abundant evidence of such 
existence in engineering production. In fact, the 
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ied techniques of quality control and sampling 
inspection, developed mainly by Shewhart and 
other research workers in the Bell system* during 
the past decade, are based on statistical methods of 
distinguishing between assignable causes, 1.e., 
unknown causes of variability which do not belong 
to a constant system of chance causes, and chance 





causes pertaining to a constant system. These 

two major statistical techniques have in recent 

years become of great value to the engineer, and 

to-day, in the accelerated tempo of a war economy, 

having ‘‘ mass production with precision ’’ as its 

lettmotiv, their importance cannot be exaggerated. 
(To be continued) 








Ait Force Targets in Germany 


No. XIII 
(Continued from page 329, November 22nd) 


DuisBpuRG-RUHRORT HARBOUR 


N the evening of Wednesday, November 20th, 

the harbour of Duisburg-Ruhrort, the largest 
river port in the world, and a vital link between 
the rivers Rhine and Ruhr, was chosen for the main 
thrust of the Bomber Command of the Royal Air 
Force. The port, as will be seen from the accom- 
panying map, is situated at the centre of the 
Rhine-Ruhr industrial district, and it forms the 
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SITUATION OF DUISBURG -RUHRORT HARBOUR 


focal point at which all the goodsand material coming 
from and going to the Rhenish-Westphalian indus- 
tries are loaded or transhipped. In 1934, for 
instance, the Ruhr district alone dispatched and 
received on the Rhine a total of 41,500,000 tons 
of goods and raw materials, of which more than 
one-third was handled and shipped in the group of 
harbours belonging to the Duisburg-Ruhrort 





been a continued increase in the activity of the 
port, no doubt in connection with the rearmament 
programme carried out under the “ Four Years’ 
Plan.”’ 

Within a radius of 75 kiloms. around the 
Duisburg-Ruhrort harbour, it is estimated that 
about 80 per cent. of Germany’s iron and steel 
industry is centred, while the coal mined in this 
area amounts to over three-quarters of the whole 
of Germany’s output. The country around Duis- 
burg is closely set with industrial towas, and the 
number of people living and working in these towns 
is computed to be more than one-tenth of the 
population of Germany. More than 40,000 barges 
and cargo ships visit the harbour annually, 
and a constant and daily connection is maintained 
between Duisburg-Ruhrort and those seaports 
which are situated along the River Rhine and at 
the mouth of that river. The country imme- 
diately around the harbour is intersected by a 
network of railways, roads, and canals, and among 
the roads there are several newly designed motor 
roads, which greatly facilitate quick reception, 
transhipment, and delivery of goods of all kinds. 
In its long history, which reaches back far into the 
centuries, there has been continuous improvement 
of waterways and handling equipment, such as 
cranes, coal-loading plants, and facilities for the 
discharging and storage of grain. In 1935 there 
were more than 150 different cranes in the port, 
with lifting capacities up to 40 tons. 


Atk ATTACKS 


In the Air Ministry bulletin which deals with the 
attack made on Wednesday evening, November 
20th, it is stated that the raid, which was a serious 
one, must inevitably have disorganised essential 
traffic, and destroyed indispensable raw materials. 
Our bombers, the statement continues, arrived 
soon after eleven o’clock, and for many hours, both 
from high and low levels, they attacked in waves 
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Aktiengesellschaft. In the accompanying sketch 
we show the central position of the harbour, with 
regard to the series of industrial towns it serves, 
and the terminal ports at the mouth of the River 
Rhine. In the last six or seven years there has 

*The group of research, manufacturing and operating 
companies in the field of electrical communication which 
includes inter alia the Bell Telephone Laboratories, the Western 
Electric Company, and the American Telephone and Telegraph 
Company. 








DUISBURG - RUHRORT HARBOUR 


and showered their high explosives and incendiary 
bombs on quays, docks, and warehouses. Some 
especially heavy bombs were used, and the destruc- 
tion was made more widespread by the use of a 
large number of lighter high-explosive bombs, 
which are obviously suitable for so extensive a 
target. The weather favoured the attacks and the 
night was clear. Only a very few pilots mentioned 
slight ground haze, and all reported that visibility 
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was excellent. How much store the Germans set 
by this inland port may be judged from the great 
concentrations of anti-aircraft guns and search- 
lights, which were found there by our pilots. The 
well-prepared ground defences, however, did not 
prevent attacks being made from heights as low 
as 2000ft. 

The prevailing weather also favoured the accurate 
observation of the results of our attack. Our 
medium bombefs were the first to arrive, and these 
machines brought back reports of many fires, and 
large explosions. Three of the fires were large and 
could be seen from far away. The first of the 
heavy bombers went in over the target soon after 
midnight, and at once began to add to the destruc- 
tion already caused. From that time onwards, 





goes back to the eleventh century, but the origin 
of the Ruhrort harbour took place at a point on the 
river near to Ruhrort in 1715. At that time an arm 
of the River Ruhr was used, and was dredged out 
to a width of from 11 m. to 12 m., with an area of 
about 1 hectare, or nearly 2} acres. Between 1820 
and 1825 Freiherr von Vincke constructed a circular 
basin having a quay length of about 1500 m. and 
a water surface seven times that of the earlier 
harbour. The northern part of this basin still 


exists as the Werfthafen. By 1834 the trade of 
the port had increased to 340,000 tons, compared 
with the 160,000 tons of 1826, and this necessitated 
the further construction of another “harbour”’ hav- 
ing a length of 1000 m., which to-day partly remains 
as the Bunkerhafen and part of the new Vincke 





Outer harbour there is the oil installation of the 
German-American Oil Company, while on the same 
river bank below are numerous engineering works 
and shipbuilding and repairing yards. 

An important event in the development of the 
harbour system was the completion of the Rhine 
Herne Canal in 1914. The connection to this 
canal and one of the entrance locks, of which there 
are two, is shown on the accompanying plan. The 
canal connects the River Rhine with the rivers 
Ems and Weser, by way of the Dortmund-Ems 
Canal and the Mittelland Canal. It has a length 
of over 20 miles and passes through Oberhausen 
and to the north of Essen. The No. 1 entrance 
lock at Duisburg-Ruhrort was completed about 
1914; it has a length of 175 m., a breadth of 











HARBOUR BASIN AND GRANARY 


the report states, machine after machine arrived 
with clockwork regularity, and the bombing was 
almost continuous. In all, this second wave of 
bombers counted thirty-four bursts on the target, 
and reported that the number of fires was past 
counting. On his arrival one pilot saw at once a 
great fire at the north-east end of the long basin, 
and it is thought that one of the many large ware- 
houses in that part of the harbour must have been 
on fire. Another bomber crew reported an 
immense explosion which occurred fully half an 
hour after the attack had been begun by these 
aircraft, and the pilot of the last machine to leave 
the target saw six large fires blazing as he turned 
for home and another equally large one among the 
grain silos and storehouses adjacent to the port. 








Canal. As the railway system was extended and 
industries were started in the neighbourhood, 
further construction was begun, and between 1860 
and 1868 the North harbour and the South harbour 
were built. The increase in dimensions of the 
Rhine ships caused a width of 70 m. to be chosen 
for the new docks, compared with 25 m. to 30 m. 
in the case of the older harbour and dock con- 
structions. For the first time it was decided tc 
deflect the course of the River Ruhr further south. 
Following the Franco-German War, the trade of 
the port and its industries stiil continued to grow, 
and between 1872 and 1890 the construction of the 
Kaiser harbour, with its separate entrance from the 
Rhine, was planned and completed. Despite the 
building of private docks by many of the firms 








RAILWAY TRACKS SERVING COAL LOADING PLANT 


11-5 m. and is designed to dock barges and ships 
with a capacity up to 2000 to 2400 tons. The 
second entrance canal was finished in 1926 and 
has a length of 350 m. and a breadth of 11-5 m. 
Important bridges in the area are those which 
cross the Rhine at Homberg and those which 
connect the town of Duisburg with Duisburg- 
Ruhrort. The Rhine bridge from Homberg to 
Duisburg-Ruhrort will be seen in the left-hand top 
corner of our plan. Alongside the bridge on the 
Ruhrort side is the earlier railway harbour, and 
quite near to it are the Phoenix works. The bridge 
has five spans of 83-6m., 128-3 m., 203-4m., 
121-6m. and 88-9m., giving a total length of 
625-8 m. with a width of 16-20m. The road 
bridge from Duisburg to Ruhrort over the harbour 











The last wave of bombers arrived over Duisburg- 
Ruhrort round about five o’clock in the morning 
of Thursday, November 2lst. The weather, the 
pilots reported, was still good and the visibility 
excellent. Many sticks of bombs were dropped, 
and it was seen that one of these burst on one of 
the main docks, and two sticks a little further west. 
On another dock a stick of bombs resulted in a 
large explosion and gave rise to two or three further 
fires which quickly gathered strength. As the last 
of the aircraft left, the crew saw a fire blazing 
furiously and with a good hold. On Saturday 
evening, November 23rd, another heavy attack 
was made on the Duisburg-Ruhrort harbour. 


HisToRICAL DEVELOPMENT OF THE PorRT 
The navigation of the Rhine and Ruhr rivers 
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COAL LOADING PLANT AT 


possessing access to the rivers, thus depriving 
Ruhrort of some of its earlier trade, the need for 
new accommodation still increased, and early 
after 1900 new docks were planned. Between 1903 
and 1908 the three harbour basins “‘ A,” ‘“‘ B ” and 
““C”’ were completed, with a new harbour entrance 
canal direct to the Rhine. At the’same time, 
north of the new basins the construction of a large 
new railway yard and station was begun, which 
was named Ruhrort-Hafe Neu, Ruhrort-Hafen 
Alt being the name of the older station. 

The accompanying map shows the course of the 
rivers Rhine and Ruhr and the principal harbour 
constructions, including the Inner and Outer 
harbours and the Wood harbour at Duisburg, and 
the Parallel harbour. On the tongue of land 
between the Parallel harbour and the Duisburg 








waterways is designed with lifting spans so that 
ships do not have to lower masts or funnels. The 
spans are electrically operated. Some idea can be 
gained of the size of the harbour from returns of 
1925 concerning the port, but in the last twelve or 
fifteen years it has still further increased in size. 
In 1925 the total area under the control of the 
harbour company was more than 690 square hecto- 
metres, of which there was a water area of 180 
square hectometres, and a total road and railway 
area of over 100 square hectometres. There were 
280 kiloms. of railways and siding accommodation, 
44 kiloms. of banks and 5 kiloms. of quay walls. 
The facilities for handling goods and raw materials, 
such as coal and coke and iron ore, included over 
fifty coal staithes and loading plants, and more than 
137 cranes of all kinds, with lifts up to 40 tons,.144 
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loading sheds and twenty-two plants of the con- 
veyor and suction types for dealing with bulk 
grain. There are in and around the port about 
twenty-three granaries for the Lower Rhine dis- 
trict, besides thirty-two silos having a total capa- 
city of 187,000 cubic metres. One of these silos 
will be seen in one of our engravings. 

The administration of such a large port, with its 
shipping and exporting business, necessitates a 
large number of officials and workmen, and it is 
understood that in the port administration over 

) officials are employed and close upon a thousand 
workmen. There are, in addition, the staffs and 
employees of the leading firms, which include such 
world-known names as Haniel, Stinnes and 
Thyssen, besides other large and small businesses. 

The most important activity of the port is, 
without doubt, its trade in coal and iron ore. The 
coal loading plants include mechanically operated 
plants, hydraulic plants and electrically operated 
plants. Among these some of the most interesting 
are those which were erected by the K6ln firm of 
J. Pohlig, about 1928, for the Kohlenkontor 
Weyhenmeyer and Co., of Mannheim, at the “‘ B” 
basin, Views of this plant are reproduced 
herewith. It has a working capacity of 1000 
tons of coal per hour, and besides loading 
barges and ships, it serves a chain of coal 
storage bunkers providing thirty-two different 
classes of coal, which by special machinery can be 
mixed as may be desired. There are two loading 
bridges, which can move along the quay. They 
are built to work with the Reichsbahn standard 
20-ton wagons and are connected to the bunkers 
and loading bridges by steel trough type conveyors 
and endless belts. The plant is served by six lines 
of railway track, which converge into automatic 
turntables, shown in our illustration. These tables 
direct the wagon to the tippler and a fast sequence 
of wagons is maintained by special hydraulic brake 
controls. The loading bridges have a two-sectioned 
chute for discharging the coal, which can be raised 
or lowered to suit the ship or the state of the tide. 
If the coal is to be stored in the bunkers after it 
passes the tippler it falls into conveyor belts run- 
ning over the storage bins. Under the bunkers 
there are other conveyors, which convey the coal 


























Automatic Float Valves for 
Rangoon Water Supply 


In articles on “‘ The Water Supply of Rangoon,” 
which we published in our issues of May 3lst and 
June 7th, 1940, we described and illustrated the 
Gyobu reservoir in the Pegu Yomas Hills, north of 
Rangoon, and the 56in. diameter pipe line, 43 miles 
long, which brings the stored water to the city and 
delivers it into a high-level service reservoir, the 
Kokine reservoir, with a capacity of 20 milliun gallons. 
We also mentioned that at the point of discharge the 
water was to be admitted to the reservoir through 
automatically operating float valves, which would 
gradually limit the rate of flow as the level rose 
towards top water level. By the courtesy of Glenfield 
and Kennedy, Ltd., of Kilmarnock, the makers, we are 
now enabled to publish theaccompanying drawings and 
half-tone engraving of those float valves. The valves 
are to be erected on foundations immediately adjacent 
to the reservoir, where the 56in. diameter line divides 
through a breeches pipe into two 36in. diameter inlet 
branches, one branch being coupled to each of the 
two valves. Each valve has two 27in. diameter 
outlets arranged symmetrically above and below the 
inlet and on the side of the valve opposite to the 
inlet and lying in one vertical plane with it. Vertical 
breeches pipes connect the outlets into 36in. diameter 
pipes, which are in turn connected together by a 
horizontal breeches pipe coupled to a 42in. diameter 
inlet pipe to the reservoir. Immediately upstream of 
the float valve there is a 36in. diameter Glenfield 
sluice valve in each branch, and immediately down- 
stream a 36in. diameter Glenfield multiple-door reflux 
valve, arranged so that either float valve can be 
isolated for examination whilst the other remains in 
service. 

Each of the float valves is in the form of a stand- 
pipe in six sections bolted together, including a top 
float chamber, and the two structures are erected on 
concrete foundations and are independently self- 
supporting. The valves are of the double-beat type 
with cylindrical valve beats which have specially 
contoured ports in their cylindrical surfaces, designed 
to give a favourable rate of flow cut-off in relation to 
float travel. The two valve beats are connected 
together by a heavy mild steel spindle, which is 
extended through guides to the float chamber at the 
top of the column, where it is attached to the float. 
The float, which is over 6ft. in diameter, is of the bell 
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sleeves are of hard gun-metal; and the spindles of 
mild steel, The sections of each valve are spigoted 
together to give correct alignment to ensure 





AUTOMATIC FLOAT VALVES 


smooth motion of the valve, the spindle and float. 
The valves were manufactured by Glenfield and 
Kennedy, Ltd., Kilmarnock, to the instructions of 
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Tre Encineea” 
ARRANGEMENT OF AUTOMATIC FLOAT VALVE INSTALLATION AT KOKINE RESERVOIR 


to the discharging plant at the quayside. For 
mixing the different classes of coal special machinery 
is employed, which includes a rotating disc for the 
fine coal and a series of rollers with controlled 
openings for the nut coals. This particular plant 
is one of the few in Germany which has been 
designed for economically handling coal and coke 
without breakage and storing it, when necessary, 
in separate bunkers. 


type, open at the bottom, and obtains its buoyancy 
from air trapped within it. Adjustment of the valve 
is provided by means of compressed air pumped into 
or exhausted from the float bell. The height of the 
valve from foundation level to top water level in the 
float chamber when the valve is closed is about 
28ft. 6in. Three inspection covers are provided, one 
on each of the three lower sections of the valve. The 
iron portions of the valves are cast in Meehanite metal 
of general section ; the valve, valve rings, bushes and 








the consulting engineers to Rangoon Waterworks, 
Messrs. Binnie, Deacon and Gourley, of Westminster. 








Macnesium FROM ‘TasMANIA.—A company with 
£500,000 capital has been formed in Tasmania to manu- 
facture magnesium for the Federal Government, which 
will use most of it for war purposes. It is proposed to 
mine about 10,000 tons of ore a year to yield, say, 1000 
tons of magnesium. 
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American Engineering News 


Garbage Handled with Sewage 

The mixing of garbage with sewage and 
handling the combination in plants designed for 
sewage treatment is being practised at several 
municipalities in the United States and with generally 
satisfactory results. In some of these cases, gas is 
a by-product of the sludge digestion. The new 
sewage works for the City of Rock Island have a 
capacity for treating an average flow of 7 million 
gallons daily, with a removal of 70 per cent. of the 
suspended solids. After screening, the sewage is 
passed to a group of three primary settling tanks, 
the effluent going then to a magnetite filter. The 
garbage grinding plant, installed at the inlet end 
of the settling tanks, consists of a grinder of the 
swing hammer type, with a swing circle of 24in. 
diameter and a width of 20in., directly connected 
toa motor. This will reduce 4 tons of green garbage 
per hour to such size as to pass a screen of jin. mesh. 
The sludge digestion is estimated to produce gas of 
650 B.Th.U. calor fiz value from sewage alone, or a 
much richer gas when ground garbage is in the sludge. 
The gas is stored in two spherical tanks of 50,000 eubic 
feet capacity at 50 Ib. pressure. At the City of Gary, 
the new sewage works, designed for a flow of 40 million 
gallons daily, have a somewhat similar arrangement, 
and the additional gas from the sludge enriched with 
garbage will practically eliminate the purchase of 
gas for any purpose at the works. The grinder plant 
is built over the main sewer at its entrance to the 
treating works, and the addition of garbage to the 
sewage required the construction of three additional 
digesters. As this city is in a very sandy district, it 
is expected that there will be an active demand for 
sludge to cover this light drifting sand. But at 
Rock Island all sludge and combustible garbage 
and refuse is burned in an incinerator of the multiple- 
hearth type, having a capacity sufficient to dispose 
of 25 tons daily. 


American Tow Boats and Barges 


With the development and maintenance of 
a 9ft. navigation channel in the Ohio and Mississippi 
rivers, and a coastal canal inland of the Gulf Coast, 





the United States has an inland waterway of some 
6000 miles available for barges and tugs or tow boats. 
In most cases the barges are made up in fleets, lashed 
together, and are pushed instead of pulled by the 
power boat, the size of the fleet being governed by 
the locks, if there are any on the route. According 
to a recent report, the almost universal size of barge 
is 175ft. in length, 26ft. beam, and 11ft. deep. Four 
such barges can be handled in a lock 56ft. by 300ft. 
On routes with no locks, some barges are 210ft. by 
35ft. The ordinary barge carries from 900 to 1000 
gross tons of coal. Commodities handled by barge 
lines are of three classes :—(1) Goods that can be carried 
in the open, such as coal, ore, gravel, scrap iron ; 
(2) goods that must be housed from the weather ; 
and (3) liquid cargo, such as oil, molasses, acids, and 
tar products. The old type of river tow boat, with its 
low freeboard, high superstructure, tall funnels, and 
huge stern or side paddle wheels, is disappearing. It 
is being replaced by smaller but more powerful craft. 
The former had an advantage of small draught, even 
as low as 3ft. to 5ft., enabling them to pass shoals. 
But where there is a uniform channel depth of 9ft. 
the screw propeller has come into use, with its greater 
efficiency on account of deeper draught. In general, 
the propeller works in a tunnel formed in the hull. 
A recent improvement is the use of the Kort nozzle, 
for the purpose of guiding the water to the propeller 
and concentrating the action of the water as dis- 
charged from the propeller. Both steam and oil 
engines are used, the latter having the advantage 
for long trips of the much smaller tonnage of fuel for 
each day’s operation. To a limited extent there are 
combination power units—oil-electric units with 
motors mounted on the line shafts; high-speed oil 
engines with reduction gears to give the proper speed 
of propeller ; and steam power with turbines geared 
to the shafts. 


Heat Treatment of Rails in America 

At least four methods of heat treatment for 
steel rails are now in use in the United States. These 
include the Sandberg, Mackie, Brunor, and Inland 
processes, all of which are based on controlled cooling 
of the finished rails. The Brunor or normalising 
process, developed by the late Mr. John Brunner, 
results in @ fine-grained, ductile, and tough steel 
having high impact resistance at low temperatures. 





The development of end hardening of heat-treated 
rails has reduced the end wear and battering. This, 
in turn, has increased the smoothness of train travel 
and reduced the track maintenance costs. The con- 
trolled cooling process specified by the American 
Railway Engineering Association is a compromise 
method, in which the rails are charged into cooling 
boxes at between 750 deg. and 1000 deg. Fah., and 
are cooled at such a rate that they reach a temperature 
of 300 deg. Fah. in fifteen hours. At the works of the 
Inland Steel Company the cooling equipment consists 
of sixteen boxes in two rows of eight each. They are 
made of corrugated galvanised sheet iron, and each 
box is 48ft. long, 6ft. 3in. wide, and 8ft. high, with 
insulated bottom and tight-fitting cover. Any two 
boxes can be connected to accommodate 66ft. rails. 
The rails are taken from the hot bed in lots of eight 
to twelve at about 800 deg. to 1000 deg. Spacing 
blocks separate them, so that each lot can be handled 
by magnet hoists in charging. Thermo-couples show 
the progress of cooling. Etching tests on many 
specimens indicate complete elimination of shatter 
cracks, and service records show that where such 
cracks have been found in rails of any heat, they have 
been in rails from the hot bed and not those from the 
cooling boxes. There is little difference in grain size 
or in tensile properties, but a slightly higher elonga- 
tion and reduction in area at point of fracture. There 
is also a slightly higher value in impact tests and in 
Brinell hardness. In general, the control-cooled rails 
are not only free from shatter cracks—which is the 
most important point—but are somewhat higher in 
quality and in wear resistance than rails taken directly 
from the hot beds. 


Articulated Goods Locomotives 
Wits the continuing trend towards higher 
speeds and heavier trains in freight service on, 
American railways, several roads are introducing the 
“* Mallet ” type of articulated locomotive, especially 
where banking engines are in frequent requisition. 
For such conditions the Delaware and Hudson Rail- 
road has put in service a number of “ Mallet ” engines 
of the 4-6—6—4 class, operating on a division 225 miles 
long, with maximum gradients of 1 in 66, and where 
engines of the 2-8-0 class were double-headed or 
assisted by banking engines. The maximum weight 
per driving axle is 34 tons, and in order to give full 
load on the front group of drivers on heavy gradients 
—so as to insure against slipping—this group carries 
about 104 tons, as compared with 99 tons on the rear 
group. In each group the rear axle is the main driver, 
and this axle runs in roller bearings. The driving 
wheels have dise centres. The valve gear is of the 
Walschaerts type, as now used almost universally on 
American engines. Six-wheel bogies carry the tender, 
as is also general practice on the large modern tenders. 
The following table gives particulars of the engines. 
Cylinders, four... 20in. by 32in. 
Piston valves : 


Diameter 12in. 

oo, Thin. 
Driving wheels 5ft. 9in. 
Wheel base : 

Driving... 12ft. 

ae ee 60ft. 
Engine and tender 104ft. 
\ Weight : 

On drivers, gross tons 203 tons 

On leading bogie... 38 tons 

On trailing bogie... ... ... 57 tons 

Of engine, in working order 298 tons 

Of tender, loaded “ee 155 tons 
Boiler : 

Pressure 285 Ib. 

Diameter 8ft. 
Pe-Bem. -.., cose ey ar 17ft. 9in. by 9ft. 
Combustion chamber : 

Length ... eid oft. 

Tubes, number ... 222 

Flues, number... ... ... 60 - 

Length of tubes and flues ... 22ft. 

Grate ame. 2260 Ye 108 sq. ft. 
Heating surface : 

Fire-box and chamber 633 sq. ft. 

Tubes and flues ... 4,756 sq. ft. 

Total evaporative 5,389 sq. ft. 
Superheating surface 1,681 sq. ft. 
Tractive force ... ~ 94,500 Ib. 
Water on tender Riis tae 22,500 gallons 
Coal on tender (bituminous)... 26 tons 








Sruver ry Nicxet.—The Mond Nickel Company, Ltd., 
in a recent bulletin, draws attention to the widespread 
interest now being taken in high-nickel alloy steels. Silver 
additions to certain 18/8 chromium-nickel steels are now 
being made to improve machinability and causes of pitting 
are being investigated. 

Tue GovERNMENT AND Etectric Lieut Firrmnes.— 
The Electric Light Fittings Association informs us that, 
acting on the expressed desire of the Government Depart- 
ments concerned, all questions relating to products 
affected by the requirements of the Limitation of Supplies 
Order and the Finance (No. 2) Act, 1940, Purchase Tax, 
should, as far as possible, be dealt with through the 
appropriate trade associations. it has been agreed in 
connection with the Limitation of Supplies Order and 
with H.M. Customs and Excise Department in respect 
of the purchase tax, that all such questions should be 
dealt with through the Association in so far as electric 
light fittings are concerned. The desire is to avoid trouble 
and loss of time that might otherwise be caused to the 
Government Departments by individual approaches on 
these two matters. In common with firms which are 
actual members of the Association, it is therefore 
hoped that non-member fittings manufacturers will 
address any inquiry they may have on these two matters 
direct to the Electric Light Fittings Association, Kern 
House, Kingsway, London, W.C.2. 
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MUNITION WORKERS 


No subject is of greater importance at the 
present moment than the supply of workers to our 
munitions factories. The war seems to be approach- 
ing a turning point ; we are reaching a stage where 
parity with the enemy in war material will be in 
sight. The calamitous losses at Dunkirk have been 
made good ; we have new war vessels at sea, new 
aeroplanes in the air, new guns and tanks and 
equipment of all kinds on land. Our progress 
since June has been astounding. By our own efforts 
and with the invaluable help that the Empire and 
America have given with both hands we are now 
in a position that seemed well-nigh unattainable 
only a few months ago. If there are as yet no 
grounds for contentment and still less for com- 
placency, we may at least say that with a final 
effort we shall be able to face our enemies on 
almost equal terms. That is a marvellous achieve- 
ment. But we cannot stop there. We cannot risk 
a stalemate. We cannot be satisfied to say “ You 
cannot beat us; we are as strong as you.” We 
must be so strong that we can beat Hitler in arms, 
for nothing but arms will defeat the diplomacy on 
which he appears to be relying. We have already 
the superiority at sea, superiority in the air is no 
longer very remote, superiority in land force must 
be attained at all cost. Some people appear to 
believe that nothing but air superiority is required. 
They count on the collapse of Germany’s resistance 
once her industrial organisation has been broken 





down by constant and destructive bombing. Much 
as that consummation is to be wished, it would be 
rash indeed to count on it. The time may come, 
probably will come, when we shall have to pit our 
might with that of our allies against the German 
army. For that day we must be prepared ; for 
that day we must pile up to colossal dimensions our 
store of guns and ammunition, tanks and wagons, 
and war materials and accessories of all kinds. We 
cannot have too much of anything. We must 
have so much that when the moment requires we 
can expend it with never a thought that it may 
run short. 

To achieve this object the output of our factories 
must be increased. That means the employment 
of more and more operatives, and to meet the 
demand the Ministry of Labour has been directing 
a great deal of public attention of late to employee 
training schemes in the engineering industry. A 
number of its circulars lie before us as we write. 
One of them, dated as far back as July last, 
envisages the conditions with accuracy and states 
the case with clarity. But subsequent publications 
and activities seem to have obscured the original 
simplicity. In July it was recognised that a large 
number of women must be brought into war work 
and that for most of it no training would be 
required. Now there is talk of training women in 
special establishments or in makers’ works. If the 
July statement that the “training necessary can 
be provided within a very short period, varying 
from a few hours to a few weeks ”’ was right, and 
we know that it was, why now should a plan which 
may lead to delay be adopted? More women 
could be engaged in the munitions industry at 
once, and ought to be. We doubt greatly if any- 
thing like 15 per cent. or even 10 per cent. of 
women are being generally employed as dilutees. 
We suspect that a poor 5 per cent. is nearer the 
mark. It would be instructive to know who is 
responsible for this. Are the trade unions 
obstructive, are the employers supine, or is the 
Minister of Labour not now as whole-hearted about 
the employment of women as he was? That is a 
crucial question to which an answer ought to be 
forthcoming. If there is a good reason why women 
should not be employed in greater numbers 
we shall be glad to know what it is and, knowing it, 
will accept it. But for the time being we can see 
no reason why women with no training at all 
should not be taken into the factories, as they were 
during the last war, and put at once to productive 
work on simple machines. There is no call for 
special training. The tools are there ; the work is 
there ; no better instructors can be found than the 
charge hands, and they are willing and able to 
undertake the task. That applies almost equally 
to men operatives as to women. No training in 
special establishments is called for. There are 
hundreds of jobs that any intelligent man can learn 
to perform in a few hours and can perform compe- 
tently and profitably in a few days. We will even 
go so far as to say that in a great number of cases 
the setters-up for simple machines could be found 
amongst these almost unskilled employees. The 
object, as we see it, should be, not to make quasi- 
engineers by intensive training, but to employ 
men and women in large numbers as rapidly as 
possible on simple machines doing repetition work 
for which no training is required. 

It may be, we trust it is, that the Ministry of 
Labour is not depending solely upon a stream of 
trainees to fill the munitions factories. But the 
circulars before us do not point in that direction. 
They seem to indicate that the employer may 
engage trainees or train them himself at the 
Government’s expense, but with the remarkable 
proviso in the latter case that ‘“‘ In no circumstances 
will a trainee be placed with the employer who has 
provided the training.”” Those words are printed 
in black type in Supplement No. 1 to the Manual 
of July last. They mean that any employer who 
trains men under the Government scheme of work- 
shop training will not be allowed to retain even one 
of them should he require him to fill a vacancy in 
his own works. There would, however, be nothing 
to stop adjacent works exchanging trainees if they 
so desired. Whilst it is not difficult to discover 
some sort of reason for the introduction of this 
proviso, one cannot avoid the conclusion that it 
introduces an undesirable, if not impracticable, 





restriction. The proviso has been made pre- 
sumably because trainees in works are in receipt of 
a Government allowance, but we fail to see why 
that fact should be allowed to control the ultimate 
employer. It cannot matter where the trainee is 
employed so long as he is engaged on war work. 


Promiscuous Bombing 


A FREQUENTLY discussed topic of the day is how 
far the bombing from enemy aircraft is inten- 
tionally promiscuous. On this question very 
various opinions are expressed. Some take the 
extreme view that whereas all our own bombs 
explode on legitimate military objectives, none of 
those of the enemy are even intended so to do; 
this nicely balances the German Press claim that 
no German bomb has yet damaged a civilian house 
in Britain! Implicit in the question of random 
attack is the degree of accuracy attainable in 
bombing from the air. After the late war it became 
generally known that against targets entirely 
undefended, in clear weather, and with very careful 
aiming, about half the bombs would fall on a 
circular target of 200 yards in diameter if attacked 
from a height of 10,000ft. The other half would 
fall at various distances outside this circle, being 
distributed in much the same way as in gunnery 
practice. That was twenty years ago. Since then 
the accuracy of all aircraft instruments has 
increased, as has the size of the craft and its steadi- 
ness in flight ; but, on the other hand, the height 
and speed of attack have risen immensely, so adding 
to the distance at which the bomb has to be 
released and increasing the difficulty of picking 
out the correct target, especially in thick weather. 
Moreover, there is the vital consideration that 
many targets are exceedingly stoutly defended. 
When the balance between all these factors—and 
others—is correctly struck the result will show the 
change in bombing accuracy during the inter- 
vening years. But whether it proves to be large or 
small the general argument as to promiscuity in 
bombing need not be gravely affected, and for the 
sake of our present discussion it is suffices to 
assume that even to-day half the bombs fall 
inside a 200-yard circle from 10,000ft. 

This being so, it is fair to ask whether an 
important military objective of this size which 
chances to lie close to a built-up area is a legitimate 
target for attack. Although half the bombs must fall 
outside the target area, most people would concede 
nevertheless that it certainly was, and that military 
objectives and areas of civilian residence should be 
kept separate. But the matter is not always so 
simple as this. The intended target may chance to 
be a railway track, which, as it has ample length but 
little breadth, is most effectively attacked by 
dropping a “stick” of bombs across it. Half-a- 
dozen bombs may be so dropped, spaced apart by 
whatever distance experience may prove best, 
but not more than one can hit the target—possibly 
none will—the rest will be “short” or “ over.” 
In either event non-military objectives are likely 
to suffer. Since the bomber pilot must know in 
advance that most of the “ stick” of bombs so 
used must fall outside the target, is this a case of 
promiscuity in bombing? Here it may also be 
urged that civilian areas should be kept separate 
from military, but in the case of a railway line this 
is impossible and all that could conceivably be 
done would be to lay down that railway lines must 
not be attacked whenever they run through built- 
up areas. It is unlikely, however, that any such 
rule would be kept by a hard-pressed enemy, since 
a vitally important railway bridge or junction 
might well prove to be too tempting a target to be 
resisted. When this present war is over we shall 
no doubt be allowed to see maps showing just where 
the bombs have fallen in this country. Then by 
careful study of their location in relation to a 
reasonable standard of bombing accuracy and to 
the position of military targets, it will be known 
how far the attack, on London, for instance, can 
be said to have been by directed aiming and how 
far merely promiscuous and “ retaliatory.” Allow- 
ance has, of course, to be made for bona-fide 
navigational errors in locating the whereabouts of 
the bombing aeroplane and mistakes as to the 
appearance of the target; one knows by the 
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ITALIAN SHIPS AT TARANTO AFTER AERIAL TORPEDO ATTACK 


Above :—Battleship of ‘‘ Cavour”’ class aground. Heavy list to starboard and stern submerged. Much oil on the water. Apparently abandoned 


Below :—Battleship “ Littorio”’ class. Bows submerged. Salvage ships, tugs, a submarine and other vessels around her. Oil fuel on the water 
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Above :—Two cruisers of the “ Trento”’ class in inner harbour. Extent of damage unknown 


Below :—Battleship of ‘‘ Cavour” class beached in outer harbour. Improvised torpedo netting protecting her 
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experience of the late war, when a post mortem 
examination of such matters was subsequently 
made, how striking were the errors in identifying 
targets; mistakes of very many miles resulted, 
though perhaps none to rival the famous instance 
during this very year of a German bomb which 
claimed to be “aimed” at an objective in this 
island falling actually, and admittedly, in 
Eire ! 

Our own pilots are well known to have specific 
instructions to bring their bombs back when they 
are unable to locate the objectives they are 
instructed to attack—and they do so. But we feel 
a good deal less confident that the German pilots 
are similarly instructed or that if they are they 
carry out their orders. We say this, though we 
realise that it is poor policy to belittle one’s enemy 
and that brave men usually make clean fighters. 
Certainly no one doubts Géring’s personal courage 
—his record stands—but he, like his fellow-slaves, 
must no doubt do as the Master orders, whether 





he likes it or not. And it is those orders that are at 
present hidden from us. 

Although, therefore, the information given to 
the public at the present time is not sufficient—as 
it makes no pretence to be—to enable a fair judg- 
ment to be made as to the proportion of aimed and 
unaimed bombs which reach this country, the mere 
fact, by itself, that civilian buildings are frequently 
struck cannot be fairly held to do more than 
emphasise that certain methods of attack regarded 
as legitimate by both sides carry with them 
inevitably the risk of civilian casualties in any 
country where the general lay-out of military and 
civilian areas dates from a period long antecedent 
to air warfare. If, however, as rumour suggests, 
bombing attacks are being made by night on this 
country based solely on radio information, neces- 
sarily uncertain in its accuracy, the verdict must 
certainly be that an illegitimate mode of warfare 
is being used : not worthy of an Air Force of brave 
men. 








The Taranto Episode 


> 


| eon time to time aerial photographs showing 
the damage inflicted by our bombers have 
been released to the Press, but it may safely be 
said that never before have such convincing 
pictures as those showing the torpedoed Italian 
ships in the Taranto harbours been published. It 
is not easy to take good photographs from aero- 
planes that are under the attack of the fighters 
and ground defences of the enemy, and the R.A.F. 
is to be heartily congratulated on the admirable 
results achieved. The photographs were taken on 
a sunny day from an elevation of no more than 
7000ft. We reproduce them in a Supplement, so 
that they may have the advantage of plate paper, 
thus enabling the details to be more clearly seen. 

Actually they were taken on the second photo- 
graphic reconnaissance, and show the condition of 
the ships on November 14th; that is, two days 
after the attack was made on the night of Novem- 
ber llth and 12th. The accompanying map 
shows the position of the Italian Fleet just 
before the action and the position to which damaged 
vessels ‘were subsequently moved. 

Six battleships were lying in the deep water of 
the outer harbour, and two cruisers in the inner 
harbour. Two big new battleships of the 
‘* Littorio”’ class, 35,000 tons, nine 15in. guns, 
were anchored at 14 and 4, whilst four old battle- 
ships of the “Cavour” class, 25,000 tons, ten 
12-6in. guns, remodelled in 1933-37, occupied 
the positions 24, 3, 5, and 64. The three ships 
torpedoed in the outer harbour were those marked 
la, 2a, and 64, and were in those positions when 
the first reconnaissance was made twelve hours 
after the attack. They were subsequently moved 
to the positions 14, 2a, and 6a, where they are 
shown in the photographs we reproduce. In one 
of our pictures the “ Littorio” or her sister 
the “ Vittorio Veneto” is seen at 18, where, 
judging by the depth given in the chart, her 
bows must have been aground, but she had 
been partially pumped out, for her stern 
is just showing. But she has still a marked list. 
There seems to be a submarine on the port bow 
and several other salvage vessels are collected 
round her. The dark patches seen in this and 
other pictures are oil patches indicating considerable 
leakage of fuel. 

Another picture shows a ship of the ‘‘ Cavour ” 
class, lying not far from the Y-shaped jetty. She 
was aground at the bows with a heavy list to star- 
board, and much_of her decks was awash or under 
water. She appears to have been abandoned, for 
no auxiliaries were around her. 

In another picture the two cruisers at points 7 
and 8 can be seen. They are heeled over, and there 
is much oil around them. The extent of damage 
to them can only be conjectured. Altogether, there 
were ten cruisers, eighteen destroyers, ten sub- 
marines, a seaplane carrier, and some smaller units 
in this inner harbour on the night of the attack, 
but many left for a safer anchorage on the following 
day. The biggest ships seen in the illustration are 
10,000-ton cruisers of the ‘Trento ” class whilst 
three cruisers of the “ Condottiere”’ class are 
at the jetty. 

In another view a battleship of the ‘‘ Cavour ” 





class, with a torpedo net around her, is seen. Her 
bows appear to be aground. 

One may not infrequently hear people express 
doubts about the reliability of the glowing accounts 
given by our bombers of their exploits. Such 
evidence. as that presented by these aerial photo- 
graphs of the havoc caused at Taranto cannot be 
questioned, and it is to be wished that more 
pictures of the kind were available. Unfortunately, 
the photographs have ordinarily to be taken at a 
great height, and the information that they would 
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1A-1B, new battleship of “ Littorio” class; 2A-2B and 
6A-6B, ships of the “Cavour” class; 4, “ Littorio” class 
undamaged ; 3 and 5, “ Cavour ” class undamaged ; 7 and 8, 
damaged cruisers in innerj harbour. 


MAP OF TARANTO HARBOUR 


yield to the non-expert—particularly in Press 
reproduction—is small. In this instance we have 
been fortunate, and the manifest result gives us 
every reason to believe that statements about other 
targets are trustworthy. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


GAS FUEL FOR PETROL MOTORS 


Sir,—Since none will accept the implied challenge 
to Mr. Chamberlain’s deductions, I will, however 
rashly, suggest that he is mistaken and that whether 
in a petrol motor or a normal gas engine, when burn- 
ing towns’ gas with a thermal value of between 
500-600 B.Th.U., the mixture for maximum power 
will be approximately 1 of gas to 8 of air and not 
1 to 4-1, as his paper suggests. 

Much of Mr. Chamberlain’s paper is far beyond my 
comprehension, as I think it may be in the case of 
many others of my generation, and many of us are 
shy of attacking hieroglyphics and formulz of which 
we have never learnt the need. I am told that 








Einstein and a few adepts alone understand the 


formule the master has evolved in respect of rela- 
tivity, but for most of us the fact that, as some wit 
remarked, ‘‘ Einstein invented it and Epstein 
sculpted it,” generally suffices. If we old diehards 
can catch Homer bending or nodding he must not 
expect us to hold back. 

Now we are faced with a new surrealist outlook of 
the simplest mechanical actions, which must be inter- 
preted in terms of electrical reactions. The late Miss 
Marie Corelli, who, I dare sweur, knew not a watt 
from an ohm, evolved a theme in one of her popular 
novels in which electricity practically replaced the 
Almighty. Modern scientists, knowing all there is to 
know about electricity, so far (except what it is which 
seems important) appear to be thinking along similar 
lines, though, unlike Miss Corelli’s novel, they are 
tending to admit something beyond even their 
horizon. 

We thus have complete technical ignorance and 
the fullest technical knowledge propounding electrical 
energy as the be-all and end-all of everything which is 
interesting, but for the most of us it is simpler to 
regard the liquidation of a gangster in Sing Sing by 
the hot plate method as an electrical reaction and the 
pushing of a wheelbarrow as a mechanical action ; 
but, of course, if we wheel the barrow accidentally on 
to a live rail on a wet day we may get cause to modify 
our views. Anyhow the example I have attempted 
shows that extremes do meet. ENQUIRER. 

November 20th. 


TOWN GAS FOR PETROL ENGINES AND HIGH- 
COMPRESSION GAS ENGINES 


Sir,—With reference to the letter from “‘ Inquirer ”’ 
in your issue for the 15th inst., I also was disappointed 
that no reply was forthcoming to his earlier letter 
regarding the gas/air ratio used in Mr. Chamberlain’s 
experiments. As the ratio given is obviously richer 
than that required for complete combustion (as is 
further shown by the CO content of the exhaust gas), 
though possibly giving the highest M.E.P., one 
wonders if the engine could not, at times when work- 
ing below its maximum output (a large percentage of 
its time on road work), employ a mixture more in the 
neighbourhood of the more economical one of 8/1. 

The later point in his letter interested me even more, 
where he refers to the experiments of the National 
Gas Engine Company with high-compression gas 
engines. One report I have seen of this engine 
mentions “ stratification ’’ of the charge. Is this a 
contradiction, in a modern high-compression engine 
of the “‘ Classic ’’ experiments of Dugald Clerk, over 
forty years ago, which seemed to prove that even in 
the slow-speed low-compression engines of that day 
‘* stratification ’? was an impossibility ? 

I believe about. 41 per cent. thermal efficiency is 
claimed at full load, a really wonderful result, but I 
notice that the efficiency falls off rather rapidly at 
lighter loads, an old failing of the gas engine. One 
very sound thing seems to me to be the use of fuel 
oil for ignition, at any rate in the larger sizes. My 
experience of gas engines is that much of the some- 
what doubtful reputation they have in the matter of 
reliability comes from ignition troubles. All honour 
to the National Gas Engine Company for showing 
originality in research instead of waiting, as so many 
of our I.C. engine builders seem to, for a Continental 
firm to produce something and then paying them for a 
licence to produce it in this country. . 

Grorrrey K. Kine, A.M. Inst. C.E. 

Shotesham All Saints, 

November 25th. 








Toxic Gases IN Inpustry.—With the issue of 
No. 12—“* Organic Halogen Compounds ”’ (H.M. Stationery 
Office, price 2d.)—the Department of Scientific and 
Industrial Research completes its series of leaflets on 
methods for the detection of toxic gases in industry. 
The wide use of organic halogen compounds as solvents 
and cleaning agents makes the occurrence of dangerous 
concentrations of the vapours possible in such industries 
as the artificial silk, bleaching and dyeing, dry cleaning, 
electro-plating, engineering, lithography, rubber, &c. 
Ten of the commonest organic halogen compounds are 
dealt with, and the symptoms due to exposure to the 
vapours described. The effects are mainly narcotic, 
but tetrachloroethane, for example, is highly injurious 
to the liver. Tho method of detection described is by 
the use of a form of blowlamp called the “‘ halide detector 
lamp,” which burns pure alcohol in a supply of the air 
under test. The organic halide is decomposed, the corre- 
sponding copper halide is formed on a small copper screw 
in the nozzle of the lamp, and, depending on the nature 
of the organic halide, the degree of green colouration 
in the flame indicates the concentration present. A table 
is given linking the appeararice of the flame with con- 
centrations of each of the ten halides. The exact pro- 
cedure to be followed in using the lamp is described in 
the latter part of the leaflet. The lamp must not be 
taken into an atmosphere containing inflammable vapours, 
and a special method of test is outlined for use when 
inflammable vapours are present. 
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A Glasgow Engineering Centenary 


By Prorrssor JAMES SMALL, D.Sc. 


T has only been after a long struggle against 
prejudice and pedantry that the study of engi- 
neering has won to an honourable place among the 
pursuits of the oid as well as of the new universities. 
For in the course of modern history those who con- 
formed to the standard conception of scholarship 
have been reluctant to admit that an education is 
not ignoble which comprehends “ such philosophy 
as shall not vanish in the fume of subtile, sublime, 
or delectable speculation, but shall be operative 
to the endowment and betterment of man’s life.” 

Although the story of engineering in the Univer- 
sity of Glasgow is a story of that struggle, it is a 
story in which the University has no small reason 
for pride. It was the first of the ancient univer- 
sities to have an Engineering Chair (not, it is true, 
of its own free choice), and, when once the troubles 
of the inception of the Chair had passed, it became 
@ source of inspiration for the cause of engineering 
science everywhere. 

It was as far back as the year 1765 that the idea 
of the separate condenser—the idea that brought 
in the mechanical age—occurred to James Watt, 
the mechanic of the College, when he was walking 
in Glasgow Green. It was not in Glasgow, however, 
that its effect was first felt. It went to Birming- 
ham, to the Midlands of England, and to Cornwall 
before its full force was felt in the Lowlands of 
Scotland. Development was thereafter rapid, 
indeed breathless by the standards of those days. 
By the year 1812 when Henry Bell propelled his 
“Comet ” by the power of steam from the Broomie- 
law to the Tail of the Bank, the study of the steam 
prime mover had become epidemic on Clydeside. 
By 1840 the industry of the whole country had 
become mechanised. 

It was in that year that Queen Victoria, “ con- 
sidering it would be of importance in the education 
of youth and for the public advantage,” to use the 
words of the Royal warrant, erected a Chair of 
Civil Engineering and Mechanics in the University, 
and appointed a young man, Lewis D. B. Gordon, 
of whom few had heard, to be the first Professor. 

There is no record of the influences that were 
brought to bear upon the Crown to found the Chair. 
It seems clear that the University itself took no 
part in it. But Glasgow was closely identified in 
the public mind with the name of Watt in the 
history of mechanical development. That great 
man had died in 1819. The centenary of his birth 
fell in 1836, and received widespread notice. The 
British Association met in Birmingham in 1839, 
and the occasion was seized for more celebrations 
in honour of Watt because of his connections with 
that city. In 1840 the place of meeting was 
Glasgow. If a Chair of Engineering was to be set 
up in one of the old universities, it may therefore 
be supposed that Glasgow was a natural choice. 

Unfortunately for Gordon, his appointment took 
place at a time when the University was in a fer- 
ment over matters of administration, and the 
rights and privileges of recently appointed regius 
professors were being bitterly debated. Gordon 
may have been too ready to enter the lists, and may 
thus have aggravated the natural opposition 
among the members of the College to so unacademic 
a pursuit as engineering. 

Although the Crown might found a Chair and 
appoint a Professor, it was the College that had to 
provide the necessary accommodation. The 
opportunity for raising some obstruction to the 
activities of the new professor was too good to be 
overlooked by those members of the College who 
were not well disposed towards him, and a great 
deal of trouble was raised over providing him with 
a room and a blackboard and a place on the time- 
table. In due course, however, he was enabled to 
carry on regular instruction. 

Gordon’s contribution to engineering science has 
not been such as to win him great fame, but it 
would be wrong indeed to suppose that he was of 
no account. His scientific papers are evidence of 
versatility, and his successor regarded him as 
“eminent in the qualifications which this Chair 
requires.” His students were few, but there was 
no incentive for a student who sought a degree to 
study engineering. The subject was, for adminis- 
trative purposes, connected with the Faculty of 
Arts, but it was not recognised as a qualifying 
subject in the degree curriculum. 

Six years after Gordon’s appointment, William 
Thomson (Lord Kelvin) began his long tenure of 
the Chair of Naturai Philosophy, and there is little 





doubt but that his sympathy for applied science, 
backed by the great brilliance of his achievements, 
had a profound effect upon the School of Engineer- 
ing and upon the whole attitude of the University 
to engineering teaching. Gordon and he had 
common interests, for when the former resigned 
his Chair in 1855, at the age of forty, it was to 
devote himself to industrial work in the manufac- 
ture of electric cables and electrical instruments, an. 
industry which Thomson was doing so much to 
develop by his scientific discoveries and inventions. 
And when Thomson in the course of his intensive 
inquiry into the nature of heat had for years sought 
in vain a copy of Sadi Carnot’s original essay, 
“Réflexions sur la Puissance Motrice du Feu,” it 
was Lewis Gordon who in 1848 sent him a copy. 
This bears out Rankine’s tribute to Gordon’s great 
knowledge of every aspect of engineering and to the 
authoritative nature of his lectures. 

When Gordon resigned his professorship it was 
by a happy choice that William John Macquorn 
Rankine was appointed te succeed him. He was 
of Ayrshire descent, but he studied science in 
Edinburgh, and became a civil engineer, in the old 
sense of that term. At the age of twenty-eight he 
withdrew from his professional work and devoted 
himself for five years to intensive studies in mole- 
cular physics, in the course of which he developed 
for the first time the correct equations of thermo- 
dynamics on the mechanical theory. A Fellowship 
of the Royal Society followed in 1853, and in 1855, 
after lecturing at Glasgow in Gordon’s absence, he 
was installed in the Chair. His great activity at 
once directed attention to the Glasgow School of 
Engineering. 

In 1857 he took part in founding the Institution 
of Engineers (later merged in the Institution of 
Engineers and Shipbuilders in Scotland). He 
became its first President and the most prolific 
contributor to its transactions. At the same time 
he was pouring out his authoritative texts on 
“ Civil Engineering,” ‘‘The Steam Engine and 
Other Prime Movers,” ‘‘ Machinery and Millwork,” 
“‘ Applied Mechanics,” and, as collaborator and 
editor, ‘‘ Shipbuilding, Theoretical and Practical.” 

The award of a Certificate in Engineering 
gave an incentive to the study of the subject by 
those who had neither the time nor the inclination 
to acquire an Arts Degree. But this did not satisfy 
Rankine, who proposed to the Senate the introduc- 
tion of a Degree in Engineering. It is owing to his 
initiative that the B.Sc. degree was established 
in 1872, though it was made to embrace biological, 
geological, and for a time legal subjects, as well as 
engineering. The graduand was required to pass 
examinations in four subjects of the Arts Curricu- 
lum, including mathematics and natural philo- 
sophy, in addition to four subjects belonging to 
the departments named. 

Unfortunately, Rankine did not live to see the 
realisation of this idea. He died in December, 
1872, at the age of fifty-two, after a career of 
unexampled achievement. In spite of his scientific 
activities, he had found time to compose amusing 
verses and to entertain his friends by singing them 
to his own accompaniment on the pianoforte. He 
was also an enthusiastic Volunteer, and held the 
rank of Major. 

Lord Kelvin’s elder brother James vacated the 
Chair of Engineering at Belfast to become Rankine’s 
successor, and to bring fresh lustre to the professor- 
ship. He had already done the work that made 
him famous, including his classical researches in 
thermodynamics and his work on water turbines. 
At Glasgow he investigated the characteristics of 
fluid flow, studied the windings of rivers, and 
developed the principles of dynamical similarity. 

It is worthy of note that Gordon, Rankine, and 
the two Thomsons were men of no great disparity 
in age. William Thomson was born in 1824, 
James in 1822, Rankine in 1820, and Gordon in 
1815. Closely associated as they were in all their 
scientific work, they formed a powerful coterie 
which made the University of Glasgow famous in 
the world of applied science. 

In 1889 failing eyesight obliged James Thomson 
to resign from the Chair and an old student of his, 
Archibald Barr, came from a professorship in 
Leeds to succeed him. 

Barr’s academic work consisted chiefly in inter- 
preting to a generation of students the teachings 
of his predecessor, and to this task he brought his 
great gifts of lucidity in exposition and aptness in 





the choice of words. In administration, it fell to 
him to take part in shaping the Faculty of Science, 
which was instituted by the Universities Commis- 
sion in 1893, Up to that date the courses for the 
degree of B.Sc. had been administered by the 
Faculty of Arts. 

Prior to Barr’s appointment the engineering 
classes had only a poorly housed and in- 
adequately equipped laboratory, but, by dint 
of much effort, he succeeded in having funds 
earmarked and money collected for building 
laboratories worthy of the subject and creditable 
to the University. These were opened in 1901 and 
constituted perhaps the first self-contained building 
to be planned specifically for teaching and research 
in general engineering. 

It was in 1912 that an ordinance of affiliation 
made attendance at classes in the Royal Technical 
College, Glasgow, acceptable for the purpose of 
graduating at the University. Barr is believed to 
have been no supporter of this move, but it was no 
doubt his success in designing rangefinders and 
his preoccupation in the manufacture of them which 
caused him to resign in 1913. 

John Dewar]Cormack, a distinguished student 
of Barr’s, left the Chair in University College, 
London (a Chair as old as, if not slightly 
older than, that at Glasgow), to take his 
place. The outbreak of war in 1914 led to a dis- 
persal of the staff and a suspension of the teaching 
of engineering till 1919. Thereafter there was a 
period of great activity and development, in which 
Cormack found scope for his ability as an adminis- 
trator. 

The engineering buildings were extended in 1920. 
In 1921 the Institution of Engineers and Ship- 
builders in Scotland, with the origins of which 
Rankine had been so closely associated, most 
fittingly handed over to the University for the 
purpose of founding Chairs in the Theory and Prac- 
tice of Heat Engines and in Electrical Engineering 
a large sum of money which had been collected to 
mark the centenary of the death of James Watt. 
The first incumbents of these Chairs, W. J. Goudie 
and G. W. 0. Howe, have made notable contribu- 
tions to the traditions of the Glasgow school. 

In 1923 the professors succeeded in their plans 
for forming a Faculty of Engineering, and in draw- 
ing up a new curriculum for an Honours Degree. 
These steps have been attended with great success, 
and even before the present war no university 
engineering department outside London and Cam- 
bridge, housed under one roof so many under- 
graduate students. 

Cormack’s death in 1935 was followed in 1936 
by the appointment of Gilbert Cook, Professor of 
Mechanical Engineering at King’s College, London, 
and a graduate of Manchester. This appointment 
broke the succession of Glasgow alumni who had 
occupied the Chair, but, far from this being a 
matter for regret, it has been a stimulant, and by 
its results even now gives promise of greater things 
to come. 

The Chair of Naval Architecture at Glasgow has 
played no small part in the success of the school. 
Its inception was no doubt due to Rankine, for 
though it was not established until ten years after 
his death, his close friendship with John Elder 
must have been in the mind of that great ship- 
builder’s widow when she decided to found, as 
a memorial to her husband, the Chair of Naval 
Architecture. The professors who have occupied 
it—Elgar, Jenkins, Biles, and Hillhouse—have, 


_by their work, closely linked the University to the 


great Clyde industry. 

Throughout the century of its history, the 
University Engineering School at Glasgow has 
clung to a two-term session. To-day this is only 
made possible by a closely packed time-table 
extending from 9 a.m. to 5 p.m. But though the 
work is intensive, the student has the great 
advantage of the “sandwich system,” according 
to which he alternates his half-year’s studies with 
a half-year in the workshops. In normal times 
therefore when a man graduates after four sessions 
of study, he can already lay claim to considerable 
practical experience. The system is not without 
its critics, but its advantagesare each year attracting 
students to Glasgow from other parts of the country. 

In this time of war, certain stages of the Univer- 
sity curriculum are being repeated during the 
summer, and eligible students who choose to do so 
are thus enabled to accelerate their graduating 
course. In this way, and in others, the engineering 
department is making its contribution to the war 
effort. Proud though it is of its past, it is con- 
scious that its business is with the future, and 
never has the spirit with which it has gone to meet 
it been more vital than it is to-day. 
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The Ferodo Physical 


Reseatch Laboratory 


+> 


OME forty years or so ago the Ferodo Company 
\) was established solely to manufacture brake blocks 
for horse-drawn vehicles. These blocks were built 
up from laminations of cotton belting held together 
by nails and impregnated with a simple bituminous 
compound. The intervening years have witnessed 
the rapid development of the automobile, and every 
development of speed and acceleration has demanded 
a corresponding development in deceleration, All 
these developments, together with other develop- 
ments in engineering technique, have created a 
demand for a highly specialised product, and to-day 
the company manufactures a wide range of friction 





and friction linings must themselves be tested under 
full-scale conditions of speed, pressure and size if 
test results are to be relied upon with confidence. 
Realising this fact, the company has from time to 
time increased the capacity of its testing plant. 
Recently, following a detailed survey of the existing 
industrial field and of possible future developments, 
it was decided to build a new physical testing labora- 
tory, equipped with machines designed to cover the 
whole range of industrial braking and power trans- 
mission, from the testing of brakes for pedal cycles 
and motor vehicles up to those for an express 
passenger train travelling at over 100 m.p.h. 





FiG. 1—STANDARD CONTINUOUS 


materials to meet the requirements of modern high- 
speed mechanical transport and the varied needs of 
industry. This progress has necessitated continuous 
research throughout the whole period of development, 
and the provision of adequate facilities for research 
work has therefore always held a leading place in the 
policy of the company. 

From the experience gained it has been established 
that for the correct solution of friction problems it is 
essential that test machinery and test apparatus must 
be of sufficient capacity to reproduce actual workng 
conditions as closely as possible. Attempts to 
economise by scaling down such apparatus lead to 
faulty conclusions, and clutches, brakes, brake drums 





TEST MACHINE 


These new laboratories have now been completed. 
The equipment with which they have been fitted 
enables any type of brake, brake drum or clutch to be 
mounted on the test machines, and complete assem- 
blies to be tested under the actual conditions of duty 
for which they were designed. At the same time, the 
most suitable type of brake or clutch lining for the 
particular application can be determined. Following 
the introduction of ‘“ Ferodogrip”’ fan belts, test 
equipment has also been provided for the full-scale 
testing of these “‘ V ”’ belts. 

The new physical research laboratory comprises a 
main test room, 75ft. long by 50ft. wide, adjoining 
which is a fitting and machine shop 50ft. long by 15ft. 





wide, equipped with a selection of machine tools. There 
is also a conference room, so that the laboratory is a 
self-contained unit. All the testing equipment is of 
original design and incorporates the accumulated 
experience of the Ferodo Company. 

The standard continuous test machine, shown in 
Fig. 1, is used for routine control testing of the works’ 
production of all types of Ferodo friction materials. 
From it are obtained specific wear values, together 
with a continuous record of the coefficient of friction 
at temperatures between 65 deg. Fah. and 550 deg. 
Fah. . The machine has four solid dises—one of high- 
carbon steel, one of medium carbon steel and two of 
special alloy cast iron—which are driven at a constant 
peripheral speed of 1000ft. per minute. The samples, 
each of 10 square inches area, are fitted into the 
balanced torque arms. Load is applied to the samples 
under test hydraulically and is adjusted to maintain 
a constant circumferential resistance of 330 Ib, at 
the surface of each drum so that each sample is thus 
loaded to absorb energy at the rate of 1 H.P, per 
square inch of its area. The conditions of test are 
such that in a few hours a correct indication can be 
obtained of the durability and friction characteristics 
of any given brake lining, the coefficient of friction 
being recorded on chart recorders, 

The small inertia test machine—Fig. 2—is driven by 
a 25 H.P. motor through a hydraulic infinitely 
variable-speed reducing gear. There are seven fly- 
wheels, any number of which can be made to rotate 
with the shaft, those not in use standing stationary 
with the shaft rotating within them. Complete 
brake or clutch assemblies can be mounted on the 
machine shaft and the inertia or energy to be absorbed 
in a stopping from a given speed is infinitely variable 
up to a maximum of 810,000 foot-pounds at 1500 
r.p.m. This machine is designed to test brakes and 
clutches of any capacity as fitted to a motor-cycle, 
up to a passenger car or a light truck. The torque, 
pressure and electrical recording instruments are 
mounted together at the operator’s control desk. 

A large inertia test machine is also provided. This 
machine—Fig. 3—is driven by a 100 H.P. electric 
motor at constant speeds ranging from 500 to 1000 
r.p.m., or the motor can be automatically tripped out 
at any given speed below 500 r.p.m. The twelve 
main fiy-wheels (of a total weight of 8 tons) are 
arranged in two groups on each side of a standard 
railway rolling stock wheel. Any number of the fly- 
wheels may be made to rotate with the shaft, those 
not in use being held stationary, in the same way as 
those fitted to the small inertia machine previously 
described. The railway wheel is fitted with articulated 
torque arms designed to carry any type of railway 
brake blocks and heads, The load on the brake blocks 
is hydraulically applied and can be infinitely adjusted 
up to 3} tons per block. The braking torque is con- 
veyed from the torque arm to the indicating and 
recording instruments by means of hydraulic 
cylinders. Automatic time cycle mechanism is fitted 
to enable repeated railway brake tests to be carried 
out at any speed up to 100 m.p.h. at ninety-second 
intervals. Speeds, acceleration and deceleration 
rates are recorded electrically and automatically, all 
instruments being grouped at the operator’s control 
desk. The railway wheel is mounted in a close- 
canopied water tank—shown in Fig. 3 with the 
upper portion removed—so that tests can be carried 
out under wet or dry conditions. In addition to the 
arrangements for testing railway brake blocks, any 
design of brake or clutch can be fitted at the outboard 
end of the machine and stopping tests carried out in a 
manner similar to that described for the small type 
inertia machine, The correct speed and fly-wheel 
weight can be initially determined and the machine 
set to work entirely automatically on a series of 





FIG. 2—SMALL 


INERTIA TEST MACHINE 


FIG. 3—LARGE 


INERTIA TEST MACHINE 
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stopping tests with any required interval between 
stopping and automatic restarting. The maximum 
energy available at 1000 r.p.m. is 4,183,000 foot- 
pounds, and is infinitely variable to reproduce any 
required condition for the testing of brakes and 
clutches as fitted to the heaviest and fastest type of 
vehicle likely to be produced. 

The large ‘‘V”’ belt test machine, illustrated in 
Fig. 4, is equipped with a 60 H.P. double-ended 
electric motor, designed to run at constant speeds 
between 1000 and 2000 r.p.m. At each end of the 
motor shaft a ‘ V ” belt pulley is fitted with grooves 
to suit any standard section of industrial “* V ” belts. 





Fic. 4—LARGE ‘‘V"* BELT TESTING MACHINE 


The motor is arranged to drive two electric generators 
by the belts under test, each generator being fitted 
with a belt pulley of similar design to those fitted to 
the driving motor. The electric generators are each 
mounted independently on two separate counter- 
balanced swinging arms, and any desired running 
tension can be applied to the belts under test by 
sliding the balance weights along the swinging arms. 
In addition, by raising or lowering either of. the 
generators, with its swinging arm, any length of bel 
can be tested within the total length capacity of the 
machine, namely, 374ft. The electric generators have 
separately excited fields, so that the current generated 
can be fed back into the line. The generators are 











Fic. 5—-SMALL ‘*V’’ BELT TESTING MACHINE 


accurately calibrated throughout their speed range 
and therefore the brake horsepower corresponding to 
any electrical output at every speed is known. This 
machine is used for determining the durability, 
slipping characteristics and apparent coefficient of 
friction of the various standard sections of any length 
up to the capacity of the machine, and also for the 
routine control testing of the production of “V” 
belts. 

A small “V” belt test machine—Fig. 5—is also 
provided. This machine is of the hydraulic dynamo- 
meter type and has been primarily designed for the 
testing of automobile fan belts. There are three 
shafts, each of which can be fitted with a “ V ” belt 
pulley, which can be easily changed to suit the section 





of the belt under test. The lower shaft (representing 
the engine crankshaft of a motor vehicle) is driven 
by a 28 H.P. electric motor at any speed from 2250 
to 4500 r.p.m. The upper shaft (representing the 
fan shaft) is coupled to a standard Heenan and Froude 
hydraulic dynamometer. The centre distance between 
the upper and lower shafts is adjustable between 
Gin. and 24}in. by operating gear fitted to the lower 
shaft. The third shaft, representing the generator 
drive on a vehicle, is mounted to the right of the 
vertical centre line of the crankshaft and fan pulleys. 
This shaft is adjustable sideways to give any hori- 
zontal centre distance from zero to 19}in. and 
vertically to give the same centre distance range as 
that of the other two pulleys. It is thus possible to 
reproduce the actual pulley lay-out of any motor 
vehicle and to run at the selected crankshaft speed 
and any desired loading. The tension applied to the 
belt during test is indicated on “* Statimeters ’’ and the 
machine is equipped for measuring stretch and slip. 

In the basement of the laboratory is a strongly 
reinforced bursting chamber for high-speed destruc- 
tion testing at speeds up to 9000 r.p.m: The mount- 
ing of the various types of brakes and clutches on any 
of the test machines, or the making up of improvised 
rigs, entails a certain amount of fitting, and very often 
machining. Facilities for these operations are pro- 
vided in the workshop which adjoins the main test 
room. The equipment of this shop includes a lathe 
with tool grinder, drilling machine, bandsaw, grinding 
machine and fitting bench. Storage lockers are also 
provided for the large assortment of spares and 
instruments which form an important part of the 
equipment of the laboratory. 








Radio Aids to Marine Navigation* 





THE marine radio beacon system originally 
planned by the United States in 1924 has been 
systematically carried to the present stage of develop- 
ment until there is now a system of radio beacons 
along the coasts of the United States and the Great 
Lakes which is fairly complete so far as respects 
marking the principal points and entrances. It is 
not possible at this time to predict accurately what 
additional needs may arise, particularly as respects 
the provision of local radio aids and minor signals 
in protected waterways. 

The equipment of ships with radio direction 
finders has steadily continued, and as less expensive 
products of this type have become generally available 
to the marine public a rapid increase in the use of 
radio aids by smaller vessels has been observed. It 
is not probable that as a result of anything now in 
sight the extensive system of sound fog signals and 
visual signals can be completely dispensed with as 
these are of great value to vessels and boats of every 
size and description, and, furthermore, these furnish 
warning signals the use of which is not dependent 
on the operation of any instrument other than 
the human eye or ear. However, the use of radio 
aids is extending more rapidly every year and the 
relative importance of the high-power sound and 
light signals which are unable to penetrate fog or 
are erratic in propagation characteristics has been 
considerably diminished by the current general use 
of the radio aids. 

Various investigations are now in progress to 
explore new means of utilising radio emissions to 
safeguard the mariner. If such investigations 
eventually provide additional methods of navigation, 
or if they provide means of establishing large numbers 
of additional radio aids which will be of equal or 
better utility than the present radio aids, it is quite 
possible that the whole present system of visual 
and sound signal aids will be paralleled by supple- 
mentary radio aids which can be used under all 
conditions of obscurity. The ultimate goal of all 
workers in this field of endeavour is the assurance 
of positive and accurate guidance for the mariner 
at all times, so that shipping movements can proceed 
on schedule with complete safety and ease. 

Apart from the matter of marking of navigational 
hazards, the problem of collision prevention must 
be solved. To accomplish this aim radio com- 
munication has for years been used to some extent 
in trans-oceanic traffic to exchange information 
between vessels regarding positions and courses and 
to avoid collisions, and since radio beacons have 
come into general use it has been possible to establish 
rather definite tracks in certain areas to which traffic 
can adhere in any kind of obscurity to minimise 
collision danger. This latter system is rather highly 
developed on the Great Lakes particularly, where 
radio beacons are used intensively in both clear and 
obscure weather to navigate defined tracks. 

Several demonstrations have been made of the 
practicability of using a miniature radio beacon on 
each vessel to prevent collision. In 1932 a number 
of large ferries on Lake Michigan were fitted with 
such radio beacons by the United States Govern- 
ment, and they were found to be quite valuable in 
preventing collision between the vessels so equipped. 
The disadvantage of such a system is that each 





* From a paper read at the November meeting of the Society 
of Naval Architects and Marine Engineers, New York, by 
Commander Gill and Lieut.-Commander Harding, U.S.C.G. 





vessel must be so equipped to make the protection 
general, and it appears at present that the only 
two possible methods of bringing into general use 
a radio means for preventing collision between vessels 
is either to tegulate and require the use of such 
equipment on all marine craft, or to develop an 
apparatus which will permit each vessel to locate 
all other obstructions through fog and haze. Some 
progress has been made in research along the latter 
line, but no satisfactory radio equipment is com- 
mercially available to-day which will perform this 
function. 

Apart from the problem of collision prevention 
in the open sea, before marine traffic can proceed 
safely in congested channels and entrances like 
Ambrose Channel, it would seem necessary to 
establish rigid control of traffic. This can be accom- 
plished by using radio communication and by 
concentrating the authority to control such traffic 
so that it can be effectively regulated. Similar 
means of traffic control are already in general us> 
for air transportation in the vicinity of large air 
terminals, and although the navigational problems 
are quite different for marine surface craft, there 
is no apparent reason why such control could not 
be duplicated in congested areas. 

With such control and with the establishment 
of sufficient additional radio aids of the types now 
possible of establishment, it is estimated that com- 
plete “instrument navigation” is within reach 
at the present time. Rigid traffic control by short- 
range, low-power radiophone communication in 
congested waterways could practically eliminate 
collision problems there and the use of established 
tracks in the open sea can considerably reduce 
collision hazards ; but a positive means of preventing 
collision at points where traffic lanes cross in the 
open sea is a seriously needed safeguard toward 
which engineers and regulatory authorities should 
desirably strive in co-operation, particularly since 
there are within reach at the present time several 
possible means of solving the problem. 


wa 
a 








Sixty Years Ago 





Swan’s Exvectrric Lamp 


Fo.Low1ncG the historic paper which he presented 
before the Néwecastle Literary and Philosophical 
Society on October 20th, 1880, J. W. Swan, on 
November 24th of the same year, gave further 
particulars of his incandescent electric lamp at a 
meeting of the Society of Telegraph Engineers in 
London. The title of his paper was ‘“ The Sub- 
division of the Electric Light.” If any modern 
reader should be a little mystified by that title he 
may be reminded that in the early days of electric 
lighting the arc lamp alone was available for prac- 
tical use and that no system was known by means of 
which a large number of small lights could be 
economically produced by means of are lamps. For 
large lamps the system was economical, but it can be 
asserted with full assurance that if there had been 
no other way than by the are lamp of obtaining 
electric lighting the development of its domestic 
application would have stagnated. Swan, in the 
course of his paper, said that platinum, iridio- 
platinum and other materials had been tried for the 
filament of incandescent lamps, but that in the end 
experimenters had reverted to carbon. The carbon 
filament lamp suffered, however, from the lack of 
durability of the carbon and from the obscuration 
of the light by deposits on the interior of the glass 
globe. He had overcome some of the trouble by 
using an extremely fine thread of carbon. His 
carbon filament, it was stated, was only 1/100in. in 
diameter and weighed only 1/50 grain per inch. It 
had an elasticity similar to that of steel. Heating 
increased its hardness and after it had been in use 
for some time it became “ somewhat refractory to 
heat, even in the blowpipe flame.”” With one Weber 
of current—that is one ampere in modern termi- 
nology—through the filament, which had a resistance 
of 150 ohms, he could, he said, under the best con- 
ditions obtain a light of 60 candle-power, although it 
was better, for the life of the carbon, to be satisfied 
with a light of 30 candle-power. Following the 
reading of the paper the lecture room was illuminated 
by a number of Swan’s lamps, the current being 
obtained from a Gramme machine installed in the 
street outside the building—that of the Civil Engi- 
neers—-in which the meeting was held. The dis- 
cussion which followed was described in our report 
of the meeting as “‘ tame.”” We noted, however, that 
Mr. Cromwell Varley made a valuable suggestion, 
namely, that the globe containing the carbon 
instead of being evacuated, should be filled with the 
gas of some metal that would not combine with 
carbon at any temperature.... The idea of the gas 
filled lamp is thus almost as old as the filament 
lamp itself. 








American Tin.—The United States Government has 
decided to build a tin-smelting plant in the United States 
in order to produce from Bolivian tin concentrates about 
18,000 tons of fine tin annually for the next five years so 
as to ensure a supply of the metal for defence purposes. 
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Electric Lighting in Ceylon 


THE three towns of Diyatalawa, Bandarawela, and 
Haputale, situated about 120 miles from Colombo, 
are placed in a triangle with sides 5, 6, and 7 miles 
long, at an elevation of 4500ft. above sea level. 
Notwithstanding the remoteness of the three towns, 
they are provided with the benefits of electricity. 
Towards the end of 1938 the Government Department 
of Electrical Undertakings, of which Major C. H. 
Brazel is the Chief Engineer, obtained the sanction 
of the Government Finance Department to proceed 
with the electrification of the whole area. Work 


ELECTRICITY PLANT FOR 


was commenced in March, 1938, and completed in 
November of the same year. The central power 
station was erected at Diyatalawa, the current for 
the other two towns being taken on E.H.T. lines at 
1100 volts. Altogether, 10 miles of E.H.T. line and 
14 miles of low-tension line were employed, provision 
being made for extensions to double this length. 
The motive power is provided by three two-cylinder 
Petter ‘‘ Superscavenge ” diesel engines. The alter- 
nators consist of one direct-coupled Crompton 
Parkinson machine and two vee-belt-driven Lanca- 
shire dynamos, the latter having been taken from 
another power station. Each alternator has an 
output of 55 kW at 400 volts, three phase, 50 cycles, 
and the -necessary interconnections have been made 
on the switchboard for parallel running of any two 
or all three machines. 

Very unusual conditions attended the installations 
of the direct-coupled set. When it arrived on the 
afternoon of August 29th, 1939, the Government 
Electrical Department requested a twenty-four-hour 
supply of current to be available within seven days 
At that time no foundations had been marked out, 
nor had the overhead lines been slung although 
the poles were erected. However, a start was made 
on the morning of August 30th, and as at that time 
there was no black-out, it was possible to arrange 
continuous twenty-four-hour working. With rapid 
hardening cement the foundations were completed 
by the evening of September Ist, and the engine and 
alternator were bolted down on the evening of 
September 5th. 

Final adjustments and auxiliary work were 
completed by midday of the 7th, and current was 
available the same evening. True, the exhaust arrange- 
ments were temporary, and so were the oil pipes 
and electrical wiring ; but the fact that the set ran 
in this condition sixteen hours a day until November, 
when the other sets were finished, is a tribute to the 
energy and resourcefulness of those responsible for 
the installation. 

In November the official tests were run off. We 
are informed by the engine manufacturers—Petters, 
Ltd.—that fuel oil consumption was from 4 to 12 per 
cent. below the specified guarantee figures and 
nearly 25 per cent. lower for lubricating oil. The 
tests were of ten hours’ duration and consisted of six 
hours at full load, two hours at 110 per cent. load, 
one hour at 75 per cent. load, and one at 50 per cent. 
load. A two-hour test at 25 per cent. load was 
taken some days later and gave good results. 

With the exception of the E.H.T. line, which was 
built by the Government Electrical Department, 
the whole of the contract was carried out by the 
Colombo Electric Tramways and Lighting Company, 
Ltd., the agents in Ceylon for Petter engines. 








New Rattway For Soviet TatTaria.—A new railway, 
211 miles long, is in course of construction between the 
town of Kazan, capital of the Soviet Republic of Tataria, 
and Bugulma, one of the most important centres of the 
republic. 
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Crystal Calibrator Unit 


THe new calibrator unit, type BW 200, illustrated 
in an accompanying engraving, is a self-contained 
apparatus suitable for the calibration of radio- 
frequency oscillators or receivers, and it is made by 
Salford Electrical Instruments, Ltd., of Salford. 
It is designed for use on A.C. mains, 200/250 volts, 
40/100 cycles, and comprises essentially a quartz 
crystal oscillator with a very low-temperature 
coefficient, operated at either 100 kilocycles, 1 milli- 
cycle, or 5 millicycles. The signal is passed into a 
mixing valve and listening post, where beats are 


CEYLON 


heard when an unknown signal is injected into the 
instrument. In addition, a further oscillator is 
fitted operated on either 25 or 50 millicycles. This 
oscillator can be set to a precise value by means of 
the 5 millicycles oscillator, and serves as a datum 
for the accurate identification of higher frequencies. 
With the aid of this instrument, frequency calibra- 
tions up to above 300 millicycles can be made with 
an accuracy greater than 0-1 per cent. In addition, 
the crystal calibrator unit is arranged so that the 
oscillator frequency is available for the calibration 
of radio receiving apparatus, or for synchronising 
multi-vibrators working at audio frequencies. The 

















CRYSTAL CALIBRATOR UNIT 


whole unit is housed in a polished walnut case fitted 
with internal copper screen and is conveniently 
portable. According to its makers, the unit is suitable 
for laboratory use as a frequency standard and 
also as a ready means of carrying out frequency 
calibrations of production work. 








British Standards Institution 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 3d. post 
Sree, unless otherwise stated. 


BRITISH ASSOCIATION SCREW THREADS 


B.S. No. 93—1919. The British Standards Institution 
has for some time been engaged in the revision of the 
British Standard No. 93—1919, for B.A. screw threads. 
It is now considered, hcwever, that during the national 
emergency the issue of the revised specification would 
only tend to confuse industry, and it has accordingly been 
decided that for the present the complete revision of 
B.S. 93 shall be placed in abeyance. One feature of the 
proposed revision of B.S. 93, namely, a considerable 
increase in the tolerance allowed on the minor (core) 
diameters of nuts and internal threads, would, however, 








so facilitate production that it has been considered 
desirable to make provision for it by the issue of a war 
emergency revision. tolerances now recognised 
for the minor diameters are equal to 0-35 times the 
pitch, and are given, together with the limits. These 
minor diameter tolerances are such as to permit of 
a tapping drill being used of ample size to prevent 
binding at the root of the tap. It will be understood that 
if full advantage is taken of these generous tolerances on 
the minor diameters of internal threads, the crests of such 
threads will be flat. This follows both general engineering 
practice and that of certain firms who use a modified form 
of thread with flat crests with the object of providing 
ample clearance at the crests and roots of their mating 
threads. It is recommended that B.A. nuts and tapped 
holes made to these increased tol2rances on the minor 
diameter should be controlled with “not go” effective 
screw gauges, as well as “not go” plain plugs for the 
minor diameter, and full form “ go ” plug screw gauges. 

Official copies of this War Emergency Slip CF(ME) 6521 
for B.S. 93 may be obtained from the British Standards 
Institution. It is issued gratis, but applications should 
be accompanied by a stamped envelope. 


GLOSSARY OF AERONAUTICAL TERMS 


No. 185. A revision of the 1933 edition of the British 
Standard Glossary of Aeronautical Terms (B.S. 185) has 
been issued. When the war broke out the work was prac- 
tically completed by the Nomenclature Committee, under 
the chairmanship of Lieut.-Colonel W. Lockwood Marsh, 
and normally the revised draft glossary would have 
been circulated to the various constituent bodies repre- 
sented on the Committee for comment and reviewed in 
the light of the comments received before final publica- 
tion. Under war conditions, however, it became impossible 
to undertake this final review, and it was decided to issue 
this revision of the glossary as a provisional edition, so 
that it should be available to the new personnel entering 
the aircraft industry with the least delay. Throughout 
the process of preparation specialists in the various 
branches of the subject were co-opted to assist the Nomen- 
clature Committee, but comments and suggestions for the 
improvement of the glossary will be weleomed and duly 
taken into account. The glossary is divided into twelve 
sections, covering Aeronautics (General), General Motion 
of Aircraft, Aerodynamics, Aerodynes (i.¢e., Heavier-than- 
Air Aircraft), Aerostats, Power Plant, Airscrews, Radial 
Rotors, Navigation, Instruments and Equipment, Radio- 
communication, Parachutes, Ground Organisation, 
Meteorology. Aerodynamic Symbols and Notation are 
included as an appendix. Price 8s. post free. 


STANDARD METHODS FOR TESTING RUBBER 


B.S. Nos. 902 and 903. In the course of the preparation 
of British Standards for Rubber Products it became 
apparent that the practical co-ordination of methods of 
testing would be considerably facilitated by the issue of a 
British Standard recommending methods of testing 
tubber. The tests so far standardised by the British 
Standards Institution have been published in two British 
Standards, as follows :—B.S. 902: Methods of Testing 
Latex, Raw Rubber, and Unvulcanised Compounded 
Rubber, price 3s. 9d.; B.S. 903: Methods of Testing 
Vulcanised Rubber, price 5s. 4d. 


SAMPLING AND EXAMINATION OF BITUMINOUS 
ROAD MIXTURES 


No. 598. A revision of Specification No. 598 has 
recently been issued, as the experience gained since the 
first issue in 1936 has shown that a number of modifica- 
tions were desirable in order to keep it up to date with 
present practice. In the new issue certain sections have 
been completely revised; other main features are the 
inclusion of a modified test for the rapid determination 
of bitumen content and two alternative methods for the 
recovery of bitumen. The two latter methods are recom- 
mended as tentative methods, and it is hoped that the 
experience obtained by industry will enable a decision to 
be made at a later date as to whether one or both of these 
methods should be adopted as British Standards. Tests 
cn mineral aggregate have been deleted, as these are now 
provided for in B.S. 812, Sampling and Testing of Mineral 
Aggregate, Sands, and Fillers. Price 3s. 9d. post free. 


STEEL TUBES AND TUBULARS 


B.S. 7894. In 1938 the Institution published B.S. 789, 
for Steel Tubes and Tubulars of Gas, Water, and Steam 
Qualities. To meet the urgent need for the utmost 
economy in the consumption of steel, a War Emergency 
British Standard, superseding that issued in 1938, has 
now been prepared at the request of the Ministry of Supply 
and with the full co-operation of the manufacturers. It 
provides for the replacement of the three qualities of 
tube in the 1938 issue—namely, gas, water, and steam 
qualities—by two qualities designated respectively “ light 
weight ” and “ heavy weight.” 





DOMESTIC ELECTRICAL REFRIGERATORS 


B.S. 922. This specification is the result of representa- 
tions made two years ago by a group of engineers interested 
in the development of the domestic electrical refrigerator. 
The standard is based largely on the Household Electric 
Refrigerator Standards prepared by the American National 
Electrical Manufacturers’ Association, the National Test 
Code for Domestic Refrigerators issued by the Standards 
Association of Australia, and the provisions of the Canadian 
Electrical Code issued by tke Canadian Engineering 
Standards Association. It comprises methods of com- 
putation of cabinet volume and food storage surface 
area, certain constructional details, clauses covering the 
rating of the motor, requirements for the electric circuits, 
and a section on testing. 
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Piston Deposits, Ring Sticking, 
Varnishing and Ring Clogging* 
By W. A. GRUSE and C. J. LIVINGSTONE 


Rine Srickine 

THE cause of this phenomenon remains obscured 
in a cloud of controversy. So far as any influence 
which the nature of the oil may have, opinion, based 
on both published! and unpublished information, is 
divided into two camps. One adheres to the belief 
that ring-sticking tendency increases with the ease 
of oxidation of the oil (as indicated by laboratory 
oxidation tests), whilst the other believes that a 
volatile oil is best, ease of oxidation being relatively’ 
unimportant. The outstanding feature of the situa- 
tion seems to be a large mass of contradictory experi- 
mental data. We believe this to be due chiefly to 
the fact that experimenters are using different types 
of engines under different operating conditions, and 
that the very important mechanical details are being 
controlled to different extents. Each of the two 
opinions is undoubtedly sound, depending on the 
conditions under which it was deduced. In 1937? 
we pointed out that either type of oil is likely to cause 
or not to cause ring sticking, depending on the con- 
ditions. The chemical fundamentals to be controlled 
are probably: Ring-belt temperature, rate of oil 
consumption, extent of oil oxidation. A discussion of 
these follows, but it seems desirable to comment first 
on the importance of mechanical conditions and 
details. 

Mechanical Influences on Ring Sticking.—Among 
these are: Ring side clearance ; uniformity of ring 
side clearance ; condition of cylinder wall surface, 
including ring conformation against cylinder wall ; 
material, design, and reproducibility of pistons. 
Since these variables must be controlled in test runs, 
they are factors which will influence the prevalence 
of ring sticking in service.* 

Ring Side Clearance.--The importance of this 
variable is obvious, and was pointed out by the authors 
in the 1937 paper just mentioned. In a supercharged 
test engine under otherwise rigidly controlled con- 
ditions, at an arbitrary wall temperature of 345 deg. 
Fah. at the top of the cylinder barrel, and a ring side 
clearance of 0-002in. (to an accuracy of about 30 per 
cent.), ring sticking occurred in a given time period 
with all kinds of oils. When the side clearance was 
increased to 0-003in., it was possible to recognise, in 
the same time period, variations in the performance 
of different types of oils. With continued running, a 
certain amount of normal wear is to be anticipated, 
so that side clearance will increase. We agree with 
the belief that much trouble can be avoided in service 
by increasing side clearance, but it should be remem- 
bered that with long-time running a wide clearance 
may increase to the point where harmful fluttering 
or surging may occur. 

Uniformity of Side Clearance.—Uniform side clear- 
ance around the piston is obviously important. In 
order to avoid the normal increase in side clearance 
observed with aluminium pistons, we have done much 
of our work with cast iron. In one case we noted a 
gradual increase in sticking tendency of the top ring, 
when conditions were apparently unchanged from 
one test run to another. This was traced to an 
increase (by wear of the top land) in side clearance 
at one point in the circumference amounting to 
about 0-0022in., compared with 0-0005in. at a point 
opposite. A plot of the measurements around the 
groove is given in the accompanying graph. An 
examination of the diagram shows that opposite the 
exhaust valve the ring could not seat against the 
land. A path was thus open for hot blow-by gases 
to pass behind the ring and to decompose, into an 
adhesive cement, whatever oil products were there. 
This effect persisted even when cylinder wall tem- 
perature was lowered 100 deg. Fah. 

Condition of Cylinder Wall Surface.—At one point 
we encountered a very puzzling sequence of results. 
These are represented in the following tabulation. 
All conditions were rigidly controlled, sticking being 
induced by supercharging and a reproduced high wall 
temperature. The two oils used were of the same 
type, highly refined paraffinic. A new top ring was 
used in each run, the lower rings being retained to 
keep oil consumption the same. 

Oil 
con- 
sumption. 

S.A.E. 40 ... 10 gm./hr. ... Top ring stuck ; others free 
This run repeated several times : succession with identical 
results. 
S.A.E. 20 ... 9gm./hr. ... Top ring stuck ; others free 
8.A.E. 20 ... 39gm./hr. ... Top ring free ; second ring stuck 
Repeated several times with identical results. 


(Run-in period, light load, on set of Ferrox rings; Ferrox 
rings then removed.) 


Oil. Sticking observed. 


§.A.E. 20 ... 19 gm./hr. ... Top ring stuck 

8.A.E. 20 ... 40gm./hr. ... Top ring free ; second ring stuck 
S.A.E. 40 ... 46gm./hr. ... Top ring free ; second ring stuck 
S.A.E. 40 ... 39gm./hr. ... Top ring stuck ; second ring stuck 
8.A.E.40 ... 10gm./hr. ... Top ring stuck; others free 


The explanation of this sequence, as we worked it 





* Journal, Institute of Petroleum—-Abstract. 

+ Fairlie, Oil and Gas J., 1936, 34, No. 44, page 114; Larson, 
Ainsley and Fairley, ibid., 1936, 34, No. 39, page 24; Rosen, 
J. Soc. aut. Engrs., 1937, 40, 165. 

? “ A.S.T.M. Symposium on Lubricants,” 1937, page 13. 

3 Since this paper was presented, the importance of variable 
distortion of pistons when heated has been pointed out by us 
by A. L. Heintze and C. G. A. Rosen. 


out, was as follows :—The S.A.E. 40 oil formed a 
satisfactory lubricating film and left the cylinder 
wall in good condition. The oil consumption was low 
and the top ring stuck. The first run with 8.A.E. 20 
found the wall in good condition, and this lasted for 
the period of the test. Oil consumption remained 
low. However, the viscosity of the 8.A.E. 20 was 
not sufficient to maintain good lubrication very long 
at the prevailing wall temperature, and the second 
run with the 20 oil was sufficient to scuff the cylinder 
walls. Oil consumption then went up sharply. This 
condition continued during repeated runs with the 
S.A.E. 20 until the wall was smoothed down by a 
low-temperature run with Ferrox rings. This surface 
lasted through one run with the S.A.E. 20 oil. after 
which it roughed up again. At this point a test run 
with S.A.E. 40 oil effected the same change as had 
been effected in a shorter time by the Ferrox rings. 
However, during the polishing up, the oil consumption 
was high. Once established, the surface maintained 
itself with continued use of S.A.E, 40 oil, and the 
test results were the same as in the first runs on 
S.A.E. 40. 

In order to confirm this explanation, a second short 
series was made under the same conditions, and with 
the same oils, except that the cylinder wall surface 
was observed by use of a profilometer.* 

The results are tabulated as follows :— 














Wall 
Oil condition 
con- Sticking (average 
observed. roughness, 
tion. micro- 
inches). 
Control run— 
S.A.E. 40 12 Top stuck ; others free ... — 
No rougherspots Top of ring travel ... 3 
anywhere — Bottom of ring travel 8 
Test run— 

S.A.E. 20(A)} 13 Top free ; second tacked — 
Repeat (B) 10 Top stuck ; others free ... - 
Repeat (C)| 30 Top tacked ; second stuck — 

Top of ring travel ...  ... 8 
Bottom of ring travel 12 
Spot 1-5in. below top of 

ring travel, 0-75in. in 

diameter, under exhaust 

valve 20-30 





Runs A and B are considered to be essentially 
duplicates, during which the scuffing had not advanced 
very far. Run C represents the incipient scuffing 
under discussion. Continuation of this process would 
have ruined the cylinder wall. 

The practical deductions from this series of experi- 
ments include the following points :—The condition 
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of cylinder wall and ring surfaces is very important, 
and trustworthy results cannot be obtained until 
exactly reproduced surfaces are employed. The 
results of one test run may be influenced by the con- 
ditions of a previous one, unless this precaution is 
observed. In comparing oils, marked differences in 
viscosity at the working temperature are to be avoided 
if the comparisons are to have any meaning. Any 
other differences which will influence the film-main- 
taining properties of the oils under test should also 
be controlled. 

Reproducibility of Pistons.—It has frequently 
occurred in this work that, on changing pistons, 
duplication of results was not possible. When not 
attributable to groove width or groove non-uniformity, 
it was usually found that small variations in piston 
weight or wall thickness or tightness of fit on the 
piston pin lay at the bottom of the difficulty. It 
need scarcely be pointed out that, on changing from 
one piston to another, piston alignment must be 
perfectly reproduced if results are to be repeated. 

The final confirmation of exact duplication of all 
mechanical conditions lies in the ability to repeat 
results under the same engine conditions with the 
same oil. A system of control runs with one oil 
interspersed in a series of test runs is a real necessity. 
Rigid control of mechanical conditions is very diffi- 
cult to attain, and an unbroken series of consistent 
results is scarcely to be expected. 





CHEMICAL INFLUENCES ON RineG STICKING 


Ring Belt Temperature—The influence of piston 
temperature in the ring belt has been discussed fully 
by Rosen.5 It has been possible in our present work 


4 By courtesy of P. G. Exline, Gulf Research and Develop- 








ment Company. 
5 J. Soc. aut. Engrs., 1937, 40, 165. 


to confirm the general correctness of Rosen’s conclu- 
sions when piston temperature was varied only by 
changing wall temperature, engine output remaining 
constant. With a given paraffinic oil and a definite 
set of test conditions, the following sequence was 
obtained :— 


Relative 
wall tem- 
ture, 
eg. Fah. 

330 ... Deposits formed on piston land above top ring, 
and behind top rmg; ring itself well lubri- 
cated and wet with oil. All lower rings clear 
of deposit 

345... Top ring stuck tight ; second ring wet with oil 

360 ... Top ring and ve dry and clean; not lubri- 
cated ; all oil was burning off. Deposit build- 
ing up on land above second ring. Lower rings 


wet with oil 

It appears from these results that a particular 
optimum of ure was located at which ring 
sticking most readily. Below this tem- 
perature sufficient liquid oil through the top 
groove to prevent accumulation of any serious 
amount of deposit. The piston below this point was 
cool enough to avoid deposition. Above this optimum 
temperature, oil reaching the top groove was appa- 
rently burned away, so that no deposit accumulated. 
Just below this point on the piston the temperature 
was apparently right to permit the baking out of a 
deposit, which accordingly formed there. ‘This last 
phenomenon has been observed in aircraft engine 
operation. 

Rate of Oil Consumption.—From our experience 
in this study we have been forced to conclude that 
no duplication in ring-sticking work is possible with- 
out close control of oil consumption. This is not 
always easy, and is usually dependent on proper 
adjustment of mechanical conditions. The following 
table is based on test runs in which type of oil and 
oil consumption were the only variables ; all other 
conditions were closely controlled. The results 
illustrate the variations likely to be encountered when 
oil consumption is allowed to change. 








Con- 
Oil. sump- Sticking observed. 
tion, 
gm. /hr. 
Low oil consumption— eT 
S.A.E. 30, solvent-refined| 15-3 | All rings free 
naphthenic 19-3 | Top ring tacky but free ; 
other rings free 
8.A.E. 40, paraffinic 16:8 | Top stuck ; others free 
16-2 | Top stuck ; others free 
11-2 | Top stuck ; others free 
High oil consumption— 
8.A.E. 30, solvent-refined| 36-8 | Top stuck ; second stuck 
naphthenic 100-0 | Top stuck ; second tacky 
S.A.E. 40, paraffinic 39-6 | All rings free 
28-0 | All rings free 


It will be observed that when oil consumption was 
low, the naphthenic oil left the rings free, whilst the 
paraffinic oil produced sticking. When oil consump- 
tion, on the other hand, was high, the reverse was 
encountered ; the naphthenic oil stuck the rings and 
the paraffinic left them free. 

The explanation of these differences is believed to 
lie in the variation in behaviour of the two oils. Ata 
low rate of flow to the ring grooves the more volatile 
naphthenic oil apparently vaporised away rapidly 
enough and cleanly enough so that no appreciable 
residue of an adhesive nature was left on the rings ; 
the less volatile paraffinic oil, however, at the pre- 
vailing temperature, left behind a sticky residuum 
which accumulated (was probably also oxidised), 
and finally bound the rings. When the oil flow past 
the rings was approximately doubled, however, the 
residue from the paraffinic oil was kept diluted, so 
that it flowed up rapidly and thus never had an oppor- 
tunity of attaining a firmly adhesive condition. The 
naphthenic oil, by contrast, at a high rate of flow, 
evaporated only partly; the residue in the groove 
evidently then oxidised to a binding cement. This 
set of phenomena probably represents one of the 
underlying reasons for the prevailing differences of 
opinion as to the relative merits of paraffinic and 
naphthenic oils in reference to ring sticking. The 
proponents of naphthenic oils are probably working 
with engines characterised by low oil consumption 
as related to piston temperature and output, whilst 
the proponents of paraffinic oils are perhaps concerned 
with engines which use more oil in proportion to 
piston temperature. This is discussed below. ' 

Extent of Oil Oxidation.—The significance of oil 
oxidation in the ring-sticking picture is very difficult 
to evaluate. Oxidation in the ring grooves has been 
suggested as involved in the explanation just given 
as to why change in oil consumption affects the results 
from different type oils in different ways. There is 
much evidence for the belief that accumulation of 
oxidation products in crank case oil will in many 
cases accelerate ring sticking, but this probably gives 
too simple a view of the situation ; facts are not yet 
available for a complete discussion. 

Earlier in the paper it was pointed out that two 
schools of thought existed with regard to the import- 
ance of oxidation tendencies of oils. These seem to 
be based on real experience to the effect that in some 
cases clean burning-off in laboratory tests will select 
oils which do not stick rings, whilst in other cases 
resistance to high-temperature oxidation tests will 
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point out desirable oils, The obvious reason for this 
contradiction has been suggested above. The 
adherents of volatile naphthenic oils which show good 
burn-off chafacteristics seem to be concerned with 
engines which normally operate at oil consumptions 
low enough to take advantage of the clean-burning 
character of such oils. The adherents of the less 
volatile, generally oxidation-resistant paraffinic oils, 
by contrast, may be occupied with the lubrication of 
engines characterised by somewhat higher oil con- 
sumption and higher temperature, or by a more 
significant amount of crank case oxidation. 

In this discussion of ring-sticking phenomena only 
such data have been used in which it is believed that 
all variables were comparable except the one deliber- 
ately changed ; those not familiar with such work 
might conclude that this condition is easy to attain. 
As a matter of fact, any one engaged in ring-sticking 
study should expect to spend a high proportion of his 
time in explaining to himself why his results do not 
check, and in locating unsuspected and uncon- 
trolled variables. Ring sticking is a very complex 
phenomenon, due in actual service to a variety of 
causes. It is doubtful whether any one laboratory 
test (engine or otherwise) can be devised to evaluate 
lubricating oils in a way which will correlate with all 
the variables in service. 


Om Rine CLOGGING AND STICKING 


‘lwo very common types of lubrication trouble 
during the past few years have been winter sludging 
and the premature increase of oil consumption in 
engines apparently in otherwise good condition. 
This latter may occur at anywhere from 10,000 to 
20,000 miles of use. Winter sludging is normally 
common only in operations where the ratio of idling 
time to miles travelled is very high, but the premature 
rise in oil consumption is very common for passenger 
automobiles generally. Strikingly enough the diffi- 
culty does not seem to occur as soon in salesmen’s 
cars, running 50,000 miles in a year, as it does in 
a carefully operated family car, used 6000 to 10,000 
miles annually. 

The two phenomena are perhaps more closely 
related than is apparent. The forming of winter 
sludge is correctly attributed to the erhulsifying of 
oil and water by solid carbon-like materials, 
and most writers on the subject, including the 
present authors, have assumed that the solid 
materials came down as fuel soot from partly 
burned gasoline. A re-analysis of this condition, 
however, indicates that only very small amounts 
of fuel soot are likely to be available in equip- 
ment which produces large amounts of winter sludge ; 
for instance, rubbish-collecting trucks which idle 
steadily during the greater part of an eight-hour 
trip, covermg 14-18 miles. Under these conditions, 
the engine will be warm, even though the crank case 
may be cool, and not much soot can be expected to 
form by chilled combustion. In a fleet operated 
under the authors’ observation, the collecting of 
water in the crank cases has been avoided by suitable 
control of temperature. However, the accumulation 
of carbonaceous material has continued, but only in 
proportion to the oil consumption of the individual 
engines. Units showing large amounts of solids in 
the crank cases and valve compartments. invariably 
showed high oil consumption also. From this it 
seems more probable that the solid materials (which 
would serve as emulsifiers for winter sludge if water 
were present) came from the wash-down of partly 
coked oil and “‘ carbon ”’ deposits formed above the 
piston ; the carrying medium is the oil returning to 
the crank cases under conditions of high oil consump- 
tion. This is according to the discussion of low- 
temperature ring fouling given by the authors in the 
1937 A.S.T.M. paper mentioned above.’ 


CONCLUSION 


The general effect of the work presented here is to 
indicate that engine varnishing, ring sticking, and 
oil ring clogging are more or less closely related. 
Oxidation of the oil, chiefly in the crank case, to 
unstable products, followed by the decomposing of 
these products at hot points in the engine, play an 
important part in all three. 

It is recognised that increased outputs necessarily 
involve higher piston and cylinder wall temperatures. 
However, it does not seem necessary that crank case 
temperatures must also be higher. Since the effect of 
increased temperature on rate of oxidation is enorm- 
ous—a 20 deg. Fah. rise means approximately a 
doubling of the oxidation rate—every decrease in 
crank case temperature means a real improvement. 
While it is true that the oil is exposed to more severe 
conditions for short time periods, it must be remem- 
bered that the bulk of the oil spends most of its time 
at the crank case temperature. It seems reasonable, 
therefore, to hope that engine designers can arrange 
to keep crank case oil temperatures low. They will 
thus take an unnecessary load off the oil, leaving it 
in better condition to carry the necessary load it 
encounters on the piston, cylinder walls, and bearing 
surfaces.® 





© Gruse and Livingstone, A.8.T.M. Symposi ica. 
tion, 1937, poge 1 ings' ymposium on Lubrica 

7 Loc. cit., page 10. 

* It is believed that these remarks apply to all oils, whether 


or = compounded, inhibited or otherwise altered by additive 
agents. 





Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The Scrap Market 

Active conditions characterise the iron and steel 
scrap market, Practically all the steel works have now 
withdrawn their ban upon deliveries which resulted from 
the rush of material to their works a short time ago. On 
the other hand, supplies are coming forward in satisfactory 
volume and the scrap merchants are in a position to offer 
considerable tonnages. In fact, they are able to supply 
all the scrap the steel works need for current use as well 
as sufficient to enable them to build up reserves. Steel 
works’ managers, with the memory of difficulties in the 
not distant past still in mind, are willing buyers for stock. 
In one or two descriptions the quantities available have 
been rather more than the works can readily absorb. 
This is chiefly the case in light cast iron borings and steel 
turnings, particularly the latter. There is no lack of 
buyers of heavy steel scrap and mixed iron and _ steel 
scrap. Machinery metal also is in active demand and 
foundries are not finding it easy to obtain all the heavy 
cast iron scrap they could use. On the other hand, the 
steel works are not showing a great deal of interest in 
material for basic steel making. The scrap merchants 
are still experiencing a certain amount of difficulty 
resulting from t rt congestion and most suppliers 
have considerable quantities in their yards ready for 
loading. 


The Pig Iron Market 


The demand for pig iron shows a tendency to 
broaden in all rtments. The improvement in the 
position of the light castings industries through a larger 
number of concerns having been put upon war work, as 
well as a better request for domestic castings, has 
increased the call for high-phosphoric foundry. There is 
probably some surplus left after the wants of consumers 
have been satisfied, but this is due largely to the irregu- 
larity in the light castings trade in different parts of the 
country and the general tendency is towards a higher con- 
sumption. The demand for low-phosphoric foundry iron 
is unrelaxed and considerable quantities continue to pass 
into use. The demand is particularly brisk from the engi- 
neering foundries, firms engaged upon war work and motor 
vehicle manufacturers. The present position of con- 
sumers of this class of iron is distinctly comfortable. 
Supplies are reaching them with regularity and in adequate 
tonnage, and this has been the case since imports of this 
kind of iron were a week or two ago. On the 
North-East Coast there is comparatively little foundry iron 
made as the producers are concentrating m turning out 
basic iron for the steel works, and users of fo iron are 
obtaining their requirements by bringing Midland foundry 
iron into the district, of which good quantities are available. 
No. 3 foundry is now quoted at 128s., d/d Teesside, and 
130s., d/d North-Eastern area, subject to a rebate of 5s. 
per ton to loyal consumers. The export trade in No. 3 
Cleveland iron, which used to be considerable, is now 
insignificant, but the price is quoted as an indication at 
£6 f.o.b., although this figure is entirely nominal. In the 
Midlands there is still pressure on the part of consumers to 
secure deliveries and good quantities of foundry iron are 
being absorbed by the engineering foundries. This industry 
requires principally low-phosphoric iron and hematite, 
and in the case of the latter there have also been imports 
which have greatly improved the position to the con- 
suming industries. It is understood that further sub- 
stantial tonnages are expected to arrive shortly. No. 1 
hematite is quoted at 138s. 6d., d/d Scotland, North-East 
Coast and West Coast of England, and ranging to 150s., 
d/d Birmingham. In Scotland the position does not show 
much change from week to week. The principal demand is 
for steel-making pig iron, but there is a strong request for 
foundry descriptions from the heavy founders. 


Scotland and the North 


All the Scottish steel works are operating at full 
capacity and huge outputs have been attained. The 
demand continues as strong as at any time this year and 
absorbs the whole production practically as soon as the 
steel is turned out. Pressure appears to have relaxed 
somewhat in the demand for the heavier joists and the 
larger structural shapes, but it is increasing, if anything, for 
the lighter sizes. It is questionable whether the drop in 
business in the heavier sizes is more than temporary, since 
the constructional engineers, some of whom have less work 
in hand than a month or two ago, are likely to be busily 
employed again in the not distant future. There is a 
sustained demand for plates, particularly for the medium 
and thicker sorts, and large tonnages are going to the 
shipyards, where there is a big programme of naval and 
mercantile construction in hand. The wagon builders and 
tank makers are also busy and their requirements of plates 
are on a heavy scale. The re-rollers are employed to the 
limit of their capacity and although the demand for heavy 
sections may have declined somewhat the reverse has been 
the case in the call for the light sections. Fortunately, the 
re-rollers are well situated as regards supplies of semis and 
lately have been able to make some i into their 
accumulated orders. The Lancashire steel market is 
extremely active and consumers are showing anxiety to 
cover their forward requirements. Not only is the demand 
for the ordinary classes of steel well maintained, but the 
request is growing for special steels from the armament 
industry. Large tonnages of shell steel are also being pro- 
duced for the munition makers and are passing into imme- 
diate consumption. On the North-West Coast the works 
are actively engaged in the production of rails, bars 
and strip. 


The Midlands and South Wales 


Consumers continue to exercise unrelaxed pres- 
sure on the works to obtain supplies of all descriptions of 
iron and steel. Reports are current that in certain depart- 
ments there has been a decline in the demand during 
recent weeks, but if correct, this would appear to be con- 





Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


fined to a slight shrinkage in consumers’ requirements of 
heavy joists and sections. The falling-off in the demand 
is reflected in somewhat easier conditions and in the 
shortening in the periods required by the makers for 
delivery. In the case of other descriptions of steel, 
including light joists and structural steel, the pressure to 
obtain supplies seems to be increasing rather than the 
reverse. One of the features of the Midand trade is the 
continuance of the insistent demand for colliery steel. 
Props, arches, bars and light rails are all in demand, and 
this is being adequately met by the producers. Business 
in plates has been maintained at a high level, and although 
the position is easier than it was a few weeks ago owing to 
imports from the United States, large quantities continue 
to pass into consumption. The shipyards are responsible 
for a good proportion of this business and their needs are 
likely to be heavy for some months to come, as a large 
pro; of Government construction is in hand. A 
huge tonnage of steel is passing to the armament and 
munition works, and large quantities of shell steel are 
being produced. The re-rolling industry, which is now 
adequately supplied with semis, is busily employed, and 
has made considerable pro in overtaking arrears in 
deliveries. The demand for light sections, small bars and 
strip is insistent, and the productive capacity is being 
strained to the utmost to keep abreast of the demand. The 
sheet works are fully employed and although a certain 
amount of material is being allocated for export and com- 
mercial requirements by far the greater proportion is 
required for Government p' The steel works in 
South Wales are maintaining impressive outputs, but the 
production passes immediately into consumption. 


Copper and Tin 

The copper situation in Great Britain is un- 
changed. There is a large consumption, almost entirely 
by firms engaged upon Government work, as little pro- 
ductive capacity is employed for ordinary commercial 
purposes. Attention lately has been directed to the 
situation in the United States. The domestic price there 
is maintained at 12 c. d/d, whilst the export quotation is 
10 c. f.a.s. The producers, however, apparently regard 
the position as being somewhat difficult, and are, in effect, 
rationing consumers. Recently it was possible to obtain 
premiums on export copper, but this practice seems to 
have been abandoned, although it is not unlikely that 
foreign buyers, particularly in Japan, might be willing 
to pay above the market price. The American Govern- 
ment appears determined not to permit the price to go 
higher than 12 c. This has aroused some criticism, and it 
has been pointed out that taking the average over the past 
few years and comparing it with other metals, the copper 
quotation might be allowed to go higher without any ill 
effects. It is suggested that a price above 12 ¢. would 
enable the higher cost producing mines in the United 
States which are not now working to be put into operation 
and so increase employment. A mtly, however, the 
Government would prefer rather than let the price go 
above 12 c. to import copper, probably from Chile. This 
would be quite possible, since the markets for Chilean 
copper have been much reduced in number by the progress 
of the war. Also if this course were adopted, it would 
probably check the sale of Chilean copper to Japan and 
Russia. If copper were imported, the American Govern- 
ment would have control of a certain amount of export- 
able metal in bond, and would then be in a position to 
restrict foreign sales to pre-war quotas where considered 
desirable. It is reported that the British Government may 
make arrangements for increased supplies of copper, 
possibly from the United States, where it could be taken 
out of bond and manufactured into brass products in the 
form required. ... There has been no particular develop- 
ment of interest in the tin market beyond the decision of 
the International Tin Committee to postpone the meeting 
which was to have been held on November 26th. No date 
has yet been fixed, but the meeting will presumably be 
held some time next month. It is thought that considera- 
tion will be given to the renewal of the International 
agreement which expires in 1941. Supplies are coming 
forward in good quantities at the present production limit 
of 130 per cent. United States buyers have not been 
active, and as a result the tendency of the market has 
been easier. No important price movement, however, 
is expected. 


Lead and Spelter 

The position of lead in Great Britain is com- 
fortable, and adequate and regular supplies are reaching 
the war industries. In the United States the position 
threatens to become rather stringent. On October 31st 
the stocks of lead totalled 35,400 tons, compared with 
41,300 tons at the end of September. It would thus 
appear that a reduction had taken place in the stocks, in 
spite of an increased output in October to 56,600 tons, 
compared with 51,400 tons in September. The stocks, 
however, are rather less than one month’s supply at the 
current rate of consumption. It is possible, however, that 
the reduction was largely due to “‘ stocking up ” by works, 
and in that event there should be considerable invisible 
stocks. On the other hand, it must not be forgotten that 
lead plays a less important part in the manufacture of 
munitions than some of the other non-ferrous metals. 
The price in the United States remains unaltered at 
5.80 c. New York.... Spelter appears to be in limited 
supply in all markets. In Great Britain there is an insistent 
demand for Government work, which appears to be com- 
fortably taken care of by the Control ; but there does not 
seem any surplus for non-essential purposes. Consumers 
are requés' to indicate their requirements well in 
advance of their orders, and there would appear to be some 
tightness in the abs, positidh. All metal arriving in 
this country is immediately allocated. It is noticeable 
that consumers in these days do not order by brand, but 
rather by description, such as “ refined,” “‘ electrolytic,” 
or “ G.O.B.” Little of the latter, however, is used, as the 
demand is principally for high-grade spelter. 
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Notes and Memoranda 


Rail and Road 


New Rattway in Huneary.—The last link in a narrow- 
gauge (2ft. Gin.) connection between the Dej—Rodna 
and the Sighet—Borsa lines, from Salva on the former to 
Moiseiu on the latter, was completed by the recent opening 
of the section Teleiu—Moiseiu. This railway shortens the 
distance from Dej to Sighet by about 250 miles. 


CanaDIAN LocomoTIvE Expansion.—Extensions are 
being made to the works cf the Canadian Locomotive 
Company, Ltd., at Kingston, Ontario. Some 54,000 square 
feet of floor area will be added and will be used entirely 
for the production of munitions. The locomotive contracts 
on hand at the beginning of the year have now been 
completed, totalling twenty-two locomotives. 


Steatine a BripcGe.—With opportunity and luck 
a thief may make away with all sorts of things, but few 
who have to trace stolen goods have had the luck of Mr. 
Charles Sherertz, the highway engineer for Williamson 
County, Ill., who recently traced and recovered a 5-ton 
steel highway bridge which had been sto'en from beside a 
small stream in his territory. Mr. Sherertz found the 
bridge in a junk yard in St. Louis, where he was told the 
thieves had delivered one section with a tractor on July 
15th, for 38 dollars, returning two weeks later with a 
second section for which they got 55 dollars. 


ELECTRIFICATION IN CuILE.—The electrification of Chile 
by harnessing available energy in the principal rivers for 
the supply of cheap power to numerous industries, railways 
and towns, has, says the Railway Gazette, received official 
support by the decision of the Trade Development Cor- 
poration to spend 133,000,000 pesos on a hydro-electric 
plant on the River Cachapoal, 80 miles south of Santiago, 
the capital. The new plant, which will be one of the largest 
in South America, will supply 85,000 kW to Rancagua and 
Santiago for delivery by cahasdiaty companies to industrial 
consumers and to the Chilian State Railways for the 
electrification of the 5ft. 6in. gauge branch from Santiago 
to the port of San Antonio. 


Sat AND CEMENT.—During periods of snow and frost 
in this country the authorities spread sand to obviate risk 
by skidding and slipping. In America salt, either common 
salt or calcium chloride, is used to remove ice from con- 
crete roads on gradients, curves, and intersections, but the 
practice has been attended by complaints of sealing of 
the concrete surface. Laboratory experiments and road 
tests have shown that minute additions of grease to the 
cement improve the resistance of some concretes, the 
laboratory work indicating that scaling could be prevented 
by grinding a rosin product into the cement. A test road 
subject to intensified calcium chloride attack during two 
winters confirmed the finding that Portland cement con- 
taining one-twentieth of 1 per cent. of this material does 
not scale. 


Ratsinec A Bripce.—Across the Columbia River, some 
40 miles from Portland, U.S.A., there is a cantilever toll 
bridge constructed in 1926. The construction of a dam 
near the river has so seriously affected the headroom that 
the piers have had to be heightened and the structural 
work lifted to a level 45ft. above the original level. The 
total bridge length of 1127ft. is made up of two side anchor 
spans, 211ft. long, and a centre span of 705ft., which 
includes two 235ft. cantilever arms and a 235ft. suspended 
section. The suspended section of the main span was dis- 
membered and removed in reverse erection order. Then 
the cantilever sections were raised on jacks as the support- 
ing piers were progressively built up to required height. 
The approaches to the new position of the anchor arms 
called for a 3 per cent. gradient on the Oregon side and 
44 per cent. on the Washington side. Both approaches 
were practically level before raising. 


Air and Water 


OL-CARRYING VESSELS FOR KHERSON—BREST SHIPPING 
Line.—It is reported in Pravda that the Zaporozhe and 
Kherson shipbuilding yards are building a fleet of oil- 
carrying vessels for the recently instituted Western 
Shipping Line. 

To Bump Tursines.—The General Electric Company 
of America has adopted an 11,500,000 dollar plant exten- 
sion programme, which will include equipping the Erie, 
Pa., works with heavy machinery to build steam turbines 
for destroyers and light cruisers, and enlarging two 
Lynn, Mass., shops to make reduction gears for propulsion 
equipment. The expansion will release Schenectady, 
N.Y., capacity for manufacture of larger turbines for 
battleships. 

Scrap FRoM Surips.—The U.S. Maritime Commission 
has accepted the bids of the Boston Iron and Metal 
Company of Baltimore, Maryland, of 183,500 dollars 
for the laid-up steamer ‘“‘ Monticello ” and 178,300 dollars 
for her consort, the “‘ Mount Vernon.” These ships were 
originally the North German Lloyd record breakers, 
“ Kaiser Wilhelm II” and “ Kronprinzessin Cecilie,” 
respectively, of 14,908 tons and 19,503 tons, so that the 
newer and bigger ship has produced the smaller price for 
scrapping. 

Crepit BaLance.—When comparing the enemy’s losses 
in air fighting with our own, we are accustomed to set the 
number of machines destroyed by the R.A.F. against the 
number which it itself loses. Alternatively, and with 
good reason, we can compare the respective personnel 
losses. The intelligence officer at a southern R.A.F. 


Station has recently provided a third basis of comparison 
—a financial one. During a certain unspecified period his 
squadron in the course of its operations against the enemy 
lost twenty-six Hurricanes, which at £5000 apiece repre- 
sents a capital cost of £130,000. During the same period 
it destroyed ten Me. 109s, twenty-seven and one-third 
Me.110s. one Ju.87, six and a half Ju.88s, four Do.17s, 
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eighteen He.11lls, and one He.113. Assessing the cost of 
the Me.109s at £5000 each, the Me.110s, the Ju.87, and the 
He.113 at £10,000 each, the Ju.88s and the Do.17s at 
£15,000 each, and the He.111s at £25,000, he returns the 
capital value of the enemy’s losses at £950,833, showing a 
credit balance of £820,833. The references to fractions of 
a machine destroyed may be explained by the fact that 
when two or more squadrons are engaged in the same 
fight, and when it is uncertain which squadron has 
accounted for a particular machine, it is customary for 
each to claim a fraction of it. 


AUSTRALIAN ArRcRAFT.—A year after the production 
of the first Wirraway aeroplane the Commonwealth 
Aircraft Corporation has handed over to the Australian 
Government its hundredth machine. This means an 
output of aeroplanes worth £1,000,000 in the first year 
of production. The Commonwealth Aircraft Corporation 
makes airframes and engines and employs about 2700 
men. The achievements of the corporation rank among 
the greatest of Australia’s industrial efforts, says The 
Times Engineering Supplement, for two years ago the site 
of its factory was a desolate sandy tract. 

Roor Srorrers.—The Minister of Home Security 
announces that he is arranging a scheme whereby informa- 
tion gained by the Observer Corps concerning the presence 
of enemy aircraft shall be made available to roof spotters 
at selected factories and industrial premises. This arrange- 
ment is not intended in any way to replace existing 
arrangements, but rather to supplement them, so that 
workers will be given additional protection and encourage- 
ment to work on after the “‘ Alert” and stop only when 
there is immediate danger. It is emphasised that applica- 
tion should not be made to be connected with this new 
service. Selected firms will be notified as soon as possible. 


Miscellanea 

A TraveLirine Lasporatory.—A travelling laboratory 
able to identify rapidly any poison gas, has been added 
to the equipment of Canadian forces in this country. 

TUNGSTEN FROM CuINA.—A decision to purchase 
30 million dollars worth of tungsten from China has been 
reached by the Metals Reserve Company, subsidiary of 
the Reconstruction Finance Corporation of America. 
Delivery is to be made over a period of years at varying 
prices. 

PROFIT-SHARING IN 1939.—We understand from the 
Director of Statistics, Ministry of Labour and National 
Service, that owing to war conditions it is not proposed to 
report on the working of profit-sharing and co-partnership 
for the year 1939. This annual report forms the basis 
of the summary which for many years past we have 
published in our Seven-Day Journal. 


Try OxipE iv Vitreous EnamMets.—Further work on 
the use of tin oxide as an enamel opacifier, carried out 
on behalf of the Tin Research Institute, has been con- 
ducted during the past year by the Joint Committee on 
Vitreous Enamelling of the British Cast Iron Research 
Association and the Institute of Vitreous Enamellers. 
A standard test for acid resistance of vitreous enamel 
has been agreed on. 

Hypro-MecHanicaL Mininc.—Experiments conducted 
over a long period in mining manganese ore by hydraulic 
methods in one of the mines controlled by the Nikopol 
Manganese Trust in the Ukraine have just been completed. 
The method is to be introduced immediately, and steps 
have been taken by the Commissariat of the Iron and 
Steel Industry to prepare a plan for the extensive use 
of hydraulic methods in other mines of the Soviet Union. 


Sparn’s TRADE WITH THE ARGENTINE.—A group of 
Spanish companies has concluded a barter arrangement 
with the Argentine by which Spain will ship steel pro- 
ducts, mainly ingots, steel bars, and joists, and some 
sheets, in exchange for equivalent values of maize, wheat, 
and fodder. Spain has already begun to ship these iron 
and steel products. This contract will be supplemented 
by another in which Spanish cement and 11,000 tons of 
teel rails will be bartered for Argentine products. 


Marcues.—A special economy branch of the Ministry 
of Supply Timber Control is now saving timber at the rate 
of 350,000 tons a year. Many suggestions for economies 
are received by the Timber Control, most frequent being 
those concerned with matches. About 125,000 million 
matches are used every year, and people are prolific in their 
schemes for saving timber in their production. Ideas 
suggested include matches dipped at both ends, smaller 
and thinner matches, a self-striking cigarette, and a 
cement match (for which appropriate blue prints were 
enclosed). 


Iron FROM ARGENTINA.—Plans to construct a blast- 
furnace with an annual capacity of 100,000 tons, using 
the Itabira (Brazilian) iron ores and imported coke, 
are reported from Argentina. In addition to the blast- 
furnace, it is proposed to erect a Siemens-Martin furnace 
and a rolling mill with an annual capacity of 200,000 tons. 
The only steel mill in Argentina at present is situated 
at Haedo, Buenos Aires, near the seaboard, where there 
are two 20-ton open hearths with an annual capacity of 
25,000 tons. The plant rolls rounds and small shapes 
and also has a foundry and a sheet metal shop. 


Tue Macurwe Toor Inpustry.—In the course of his 
chairman’s address at the annual general meeting of the 
Birmingham Small Arms Company, Ltd., which was held 
at Birmingham on Tuesday, November 26th, Sir Bernard 
D. F. Docker made reference to the machine tool side of 
the firm’s business. He said that the firm regarded the 
machine tool trade as a “ key industry,” and as such a 
national necessity. Sir Bernard said that he would like 
to urge upon the Government not to let the machine tool 
trade again slump into the depths of despair, as it did 





twenty years ago. The industry would be sure of some 
measure of continuity of employment for labour and 
personnel if the Government would insist on the scrapping 
of all obsolete plant and the careful and economic distri- 
bution of good used machine tools, which at the end of the 
war would become avaiiable. 


Evecrriciry In Japan.—The 
Communications Ministry of Japan has approved plans 
for the construction of six new hydro-electric and ten 
new steam stations. Negotiations are reported as being 
under way for the establishment of two new electrical 
manufacturing companies by the Tokyo Electrical Light 
Company and the German firm of Allgemeine Elektrizitats 
Gesellschaft, which latter is to invest one-third of capital 
in kind by contributing machine tools and engineering 
technique. 


Electrical Board of 


SC * Personal and Business 


Tue Norrsu British Locomotive Company, Ltd., has 
transferred its London office to the Locomotive Manu- 
facturers’ Association, 82, Victoria Street, 5.W.1. 


Mr. R. G. Exxiorr has been appointed general manager 
of Swan, Hunter and Wigham Richardson, Ltd., in 
succession to the late Lieut.-Colonel E. W. R. Pinkney. 
Mr. E. J. Hunter has been appointed assistant manager. 

THe INCORPORATED MunicrpaL ELEectrricaL Associa- 
TION informs us that the headquarters of the Association 
will, as a temporary measure, be transferred from Bush 
House, London, to Wigston Grange, Wigston, Leicester 
(telephone, Wigston 89508), with effect from December Ist, 
1940. 

Tue Dock anp HarsourR AUTHORITIES’ ASSOCIATION 
has removed its offices temporarily to No. 9, Victoria 
Street. The address and telephone number until further 
notice will therefore be as follows :—-W. Ashley Cummins, 
eare of Messrs. Rees and Freres, 9, Victoria Street, London, 
8.W.1 (telephone No., Abbey 3567). 


Mr. Ernest C. HasRer has been appointed managing 
director of the General Hydraulic Power Company, Ltd., 
of London, and its subsidiary companies, Hatfield Insur- 
ance Company, Ltd., and Hypower, Ltd. Mr. Haarer 
will retain his position as chief engineer and manager of 
the London Hydraulic Power Company and the Liverpool 
Hydraulic Power Company, which he has held since 1914. 


Tue Lare Captain T. B. Livxiater.—The death is 
announced of Captain Thomas B. Linklater, a former 
marine supérintendent of the Commonwealth and 
Dominion Line, aged seventy-five. He obtained his 
master’s certificate in 1891, and served with Messrs. Hine 
Brothers, of Maryport, Messrs. T. B. Royden, of Liver- 
pool, and the Tyser Line, of which he was appointed marine 
superintendent in 1912. This firm later became part of 
the Commonwealth and Dominion Line, from which 
Captain Linklater retired in 1928. 








Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meeti In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, Dec. 9th.—Technical College, Bradford. “ Impact 
and Notched Bar Testing,” C. N. Waterhouse. 7.15 p.m. 
Chemical Engineering Group 
Tuesday, Dee. 10th.—Burlington House, Piccadilly, W.1. Dis- 
cussion on ‘“‘ The Salvage of Waste Materials in the Chemical 
Industry,”’ to be opened by Dr. A. B. Manning. 2.30 p.m. 
Illuminating Engineering Society 
10th.—E.L.M.A. Lighting Service Bureau, 
Savoy Hill, W.C.2. Demonstrations on “ Effects of Con- 
trast in Illuminating Engineering.”” 2.30 p.m. 
Institution of Automobile Engineers 
To-day, Nov. 29th.—BrrmincHam GrapvuaTes: James Watt 
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Tuesday, Dec. 





Memorial Institute, Great Charles Street, Birmingham. 
‘‘ Balancing in Automobile Engineering,” G. D. Campbell. 
7 p.m. 

Institution of Electrical Engineers 


Saturday, Nov. 30th.—N. Mrptanp Centre: Hotel Metropole, 
King Street, Leeds. ‘*‘ Developments in Surge Recording 
by Means of the Klydonograph,” J. L. Candler. 2.30 p.m. 

Institution of Mechanical Engineers 

Friday, Dec. 13th.—Steam GrovP: Storey’s Gate, Westminster, 
8.W.1. “The Physical Aspect of Steam Generation at 
High Pressures and the Problem of Steam Contamination,” 
R. F. Davis. 2 p.m. 

Junior Institution of Engineers 

Saturday, Nov. 30th.—39, Victoria Street, S.W.1. 
Mills in England and Wales,” R. Wailes. 2.30 p.m. 

Saturday, Dec. 14th.—39, Victoria Street, S.W.1. Presidential 
address, Viscount Falmouth. 2.30 p.m. 

Manchester Association of Engineers 

Saturday, Dec. 14th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Some rer as ge in Organising the Design 
and Manufacture of Small Engineering Apparatus,” G. A. 
Cheetham. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Nov. 29th.—Mining Institute, Newcastle-upon-Tyne. 
“Mechanical Gearing for Large Power Transmission,’ 
L. M. Douglas. 6 p.m. 

Wednesday, Dec. 4th,—StupENT Szction: Bolbec Hall, New- 
castle-upon-Tyne. ‘Some Analogies,” J. C. Prescott. 
6.45 p.m. 

Royal Institution of Great Britain 

Monday, Dec. 2nd.—21, Aibemarle Street, W.1. 
meeting. 3.30 p.m. 

Tuesday, Dec. 3rd.—2\, Albemarle Street, W.1. “‘ The Physics 
of Air Raids,” J. D. Bernal. 2.30 p.m. 

Royal Society of Arts 

Wednesday, Dec. 4th.—John Adam Street, Adelphi, W.C.2. 
“ Problems of Building Reconstruction,” D, E. E. Gibson. 
1.45 p.m, 


“ Tide 


General 








